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EDITORIAL NOTES. 

An apology is due to our readers for the late appear- 
ance of this number. The delay has bt'cn due to unavoid- 
able circumstances. In spite of this set back, we shall 
('iideavour to bring out our April numlx'r on time. 

An i<lea seems to have originated in the minds of 
some i)er8ons locidly that this joxirnal should have its 
pages tilled witli technicsil articles and the results (vf 
scientific experiments. While we have aUowe<l a certain 
junount of space to la* devoted to such articles for the 
l)uriK)ses of reconI, it has neAcr been the aim or i)olicy of 
the journal to cater Hoij|ly for these. In order to state 
olwirly what our policy is, we cannot do better than quote 
from the Introduction to the first volume. 

“First of all then our idea will be to benefit tlie 
niunerous class of small fanners of this Colony by pro- 
viding plainly worded information and practicid advice on 
various agriculture matters, taking into account local con- 
ditions. By means of this paper we shall endeavour not 
only to show them how to imorove tlieir present methods 
of agriculture but also to infonn tlieni of other products 
wordiy of cultivation and how to set about growing them. 

“Secondly, it is hoped to interest the sugar planters and 
owners and managers of other large estates, by bringing to 
tbeirnotioebymeansof this journal, improvements thathave 
lieen ^ectetl in the production of their special products on 
a large scale in other countries, and also by keeping* them 



infcntned of the rewilts of the ej^perinpientfi that are l>eing 
carried out under the I)epartn»fent of Science and Agricul* 
ture with sugar-canes, rubber, rice, cacao, etc.” 

“ The various fungoid diseases and insect pests, to 
the oltatiw of which 'all crops are liable at some ]lilnie 
other, will be dealt with in our Journal, and, as far as possi- 
ble, means suggested for their prevention or destruction, ” 

*' Thirdly, an endeavour will lie made to attract atten- 
tion and to supply infOTmation with regard to the 
as yet almost unexplored and undeveloped resources of 
our forests, which ts-cupy an area many times in excess of 
the lands under cultivation.” 

We have to a<lmittliat there lias been some reluctanc’e 
in the iiast on the part of local agriculturists and others to 
contribute articles giving their views and the results of their 
experiences in the various branches of agriculture in British 
Guiana. In <'onse<inenee we have been forced to supplement 
local contributions by articles culled from other journals 
when we have satisfied ourselves as to their applicability 
to this Colmiy. 

We appeal to farmers and others interested in agri- 
culture to assist us with contributions which may be record- 
ed for the use of present and future generations. How- 
ever, we are a88ure<l hj the ever increasing number of sub- 
scriliers and the manifest interest taken in the journal by 
farmers throughout the Colons’^, that it supplies a real 
want in our agricultural community. 

An effort is made in this issue to revive and stimulate 
an interest in agriculture amongst the younger generation. 
The article on “Boys’ and Girls’ Clubs,” a movement to 
which we referred in our last volume, indicates where the 
practice of agriculture should commence. Also the article 
on “ Co-operation ” should lead our fanners to realise the 
necessity for working on this principle if the tilling of the 
seal, the drainage of the land and the marketing of their 
crops are to be placed on a sound baris. As was pointed 
out in our last number, tliere is room for vast improve- 
immt in this dweetiom, and we trust that our farmers will 
take this lesson to heart, and it wiU bear fruit ig the 
near future. 



RICE. 


By Edgar Beckett^ F.L.1S. 


Rice is a gnisfi — ^botanically it is known as Oryza 
• satim. It is an annual. Rice has been cultivated for so 
many years that now the number of varieties is im- 
m^se. These thousands of varieties differ not only in 
yidd, length of time required for ripening, habit of growth, 
colour, size and shape of grain, but also in their food value. 

The Board of Agriculture has for many years realised 
the importance of keeping a good grain in this colony, and 
has for a number of years, carried out experiments both 
with lowland and upland varieties. The seed imdi 
obtained is distributed to various rice growers every year, 
and it is interesting to note that, where this seed p^i has 
been distributed the results have been satisfactorj'. 

The necessity for having purity in the strains grown 
throxighout the Colony is very marked. In some districts 
the writer has observed a red and black grain with 
“ bearded ” rice, ver>' predominant. The res^t has been 
that, in some districts, the quality of the rice grown is a 
disgrace to the Colony — ^broken, red and dark-colomred 
grain, which is hardly fit for chicken food. If we are to 
build up an export trade, we must grow padi that will give 
us a product which compares favourably writh the best rice 
in the world. When it is borne in mind, that our coastal 
lands are fiat clays intersected by deep creeks — ^with a heavy, 
imperious sub-soil, it will be seen that in British Guiana, 
we have ideal lands for growing lowland rices of the very 
best variety. If drainage and irrigation are assured, we 
can produce rice which should be second to none, and our 
yiei^ should be, instead of a paltry 20 bags of padi to the 
acre, 40 or even more. With respect to these undesirable 
strUQS the cultivation of which, it is regrettable to have to 
state, seoas to be on the increase, not only is a most infer- 
lOT rice the result, but grains are v&ry weakly attached 
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to the stalky with the result that some 15 i>er cent, of the 
grain appears to be left in the field when retjpius oi)erations 
are in jwgresB. 

Many years ago hybridization trials were (wried out 
at the Botanic (lardens. The flowers were emasculated 
and ])ollinated and good gi’ains were obtained. 

The rice flower opens early in tiie morning and u.sual- 
ly closes as the day gets warm. Authorities on this sub- _ 
ject state that “oi)ening of the jluines and the bursting of 
the anthers take phu*e more or -less siinulluncously. Ac- 
cording to ^’'au Breda de Hiian, an avi>rage of three jniu- 
utes elapses from the opening of the plumes till the burst- 
ing of the antheis. ” — (The Philippine Agriculturist, 
Avgust, 1925), 

The work of hybridization, it can readily be seen is 
one for an exix*rimental station. Expci’imental work of 
this nature, as well as careful seed selection, at the various 
Agricultural stations, where Rice is the prevailing crop of 
the District, should lead to (pucker results, than if these 
exi>eriments are conducted only at the Botanic (hardens. 

Interesting and valuable results clearl>' demonstrable 
to the growers in the district W'ould aw'aken amongst them 
a more intelligent interest in st'ed sc'hvtion. 

It is of the utmost importanci* that the Imd strains of 
pjuli found in the ('olony, should be eradicated, and the 
Agricultural Instructors in the vai-ious rice-growing dis- 
tricts arc working with this end in view. With inferior 
varietieB gaining ground every year, tlicre is a grave dan- 
ger of our Rice ludustr.s- suffering severely. Riije was 
cultivated when the I’rench were in possession of this Col- 
ony, and it is well-known that runaway slaves cultivated 
tliis cereal for food-puri)osea, in the first year of the 19th 
and the last year of tlie 1 8th centpry. 

Indeed, in 1810, so large a quantity of ric.e was culti- 
vated by these runaways, on tlie back lauds of Mahaicony, 
tlmt a special expedition was fitted out to destroy tlu* 
cultivation. 

The ‘ Sugftr-Kiug’ William Russel, in 1843, found 
rice cultivated in Berbiw* by tlic Africans, audoit is on re- 
cord that later a company was floated for the cultivatioo 
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of rioe up tlie Dwnerara rivor. (ilmdually interest was 
awakened and the industry' Ix'gan to grow, tiiouKh not 
very vigorous it gave signs of promise in the (“arly eighties. 
(Chinese at Anna liegina successfully grew cro)>s of licc, 
hut the industry was not of iiuich ijn])ortunce, tlK)ugh oc- 
casionally when there was a shortage of crops in Iu<lia, re- 
ncw'ed activity led tx) greatly incresised areas being ^danted. 

. The real devdopnient of the industry is, however, due 
entirelj’’ to the indouiitable pluck and energy of the I'last 
Indian immigrants — in the face of all obstacles they 
phnlded on, until the acresige had risen from (5,500 acres in 
1X08, to 61,000 acres in 1018-1010. 

Just before the M'^ar the acreage w’as roughly .‘5.5,000 
acres, in 1024 it fell to 20,400 acres, A\'hilst the total area 
rciiped in 102.5 w'as .‘50,8(10 acres. 

The yields appear to ha^'e fall(>n, as the avei'age yiehl 
given in the Report of The Departjuent of Science and 
Agriculture for 102.5, is 15. 1 I)ags of ])adi. To <iuote fi-om 
this Rei)ort : “ Plie actual area <iccu))ied by Rice cultivation 
in the ('olon^ was returned at 20,.‘5,‘5,‘5 acres, of which 10, 
.5.57 acres j ielded 1 k»(1i spring and aulmnn cro])s, the area 
cro[)i)cd being .‘50,800 acres. Of (ho total area, O..^! 1 acres 
were used for ricc-growiug on Sugiir plantations. Due (o 
lh<‘ favourable weather conditions the oroj) Avas a fairly 
satisfiictory one, resulting hi .‘58,10.‘5 tons, (Hiual to (514,451 
Uigs, of 140 lbs. of padi and e<piivalent to 28,042 tons, or 
to 286,745 bags of 180 lbs. of eleaned riee. The yield per 
acre rea))e<l was at the rate of 15.4 Imgs of padi. The riee 
prtxlueal Avas of g(x)tl (juality and 6,018 tons, VA'ere exjxu't- 
,ed during the year 1025.” — Itejiorf^ J>eparfmeiif of Science 
and Agriculture for the year 1925, page 9. 

. Apart al(<tgether from iwK»r secd-i»adi, poor eultiAation 
and inailecpiate water sui)ply or careless siituniticai instead 
of irrigation, two factors, in the writer’s opiiiion, liave led 
to the very small yield f)btained. These are — first, the 
fact that in many instances, tlie grain is sown hroa<least, 
instead of by raising the seed plants in seeil beds and 
planting them out into the jxuli IkhIs, with two or three, 
or eA'^<‘n less jJantlete each hole. The average yield 
prior to the when this mode w^as more commonly 



pracd^ed wan S0.8 bags to the a(»<e. When ereryom uras 
aiudoue, dnrihg the War, to produce food crops for our 
ocmsninption and the price of increased to over $5.00 
per bag, the rice growers wishing to grow large areas and 
not Imving sufficient labour available to practise transidant'' 
ing, simply broadcasted seed over carelessly prepared areas. 
This habit has not altogether been eradicated. The re* 
turns for this period show how poor was the yield per aca*. 
The maximum area under padi was readied in 1919, when 
actually 74,200 acres were reaped, but the return per acre 
fell to 15.15 bags of padi. In 1920, 65,700 acres were 
said to be under rice — ^the yield was only 10.9 bags of 
padi to the acre. In 1921, 64,100 acres gave 12.4 bogs of 
padi to the acre. In 1922,60,500 acres yielded only 9 
bags of padi to the acre. 

In 1923, the Colony’s area was 88,700 acres with a 
return of 43.7 bags whilst in 1924, 40,270 acres yielded 
16.7 bags of padi per acre. 

The Instructors point out that wherever broadcast 
sowing is practised the jHelds are small. 

With the supplj*^ of labour such as it is, one may ex- 
pect that, if the price of padi is on the downu ard grade the 
areas planted will oorrespondinglj' decrease. In 1927, with 
the price of $2.00 per bag for padi, fanners will be unable 
to pay ofE their advances. — They will re-enter the field 
whoi padi prices soar again. The result will be a fluctuat* 
ing area under cultivation from year to year. 

In 1926, many fiirmers were compelled to sow broad- 
cast so as to be able to “ catch ” the weather — ^the long de*^ 
layed rains having prevented any sowing. The area plant-* 
ed and padi obtained will probably show a very large in- 
crease for 1926. 

With irrigation and drainage, and witii plantlets trans- 
planted from seed beds, our yield should never be less than 
30 bags of padi per acre. 

The other very important factor whidi is responsible 
toir snch poor yidds as 15 or less bags of padi pa* acre is 
bte planting. Unfortunately this pernicious halgt ci fete 
is persistent and prevalent, < 
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It must never be forgotten that, apart entirely from 
the question of rainfall, the flowers of the rice plant opep 
only in the early hours of the morning and it is only diir- 
ing those hours tlmt fertilization can take place — when at- 
mospheric conditions are suitable. As the sun rises, fertili- 
zation is iKK)r and ceases altogether later on during tlic day. 

It follows, therefore, that the best conditions should 
be sought for to obtain fertilization. These eonditions are 
generally only obtained by planting not later than the end 
of April — since the end of June and early in July, is the 
most favourable time for the fertilization of these flowers. 
With defective or no fertilization, following on late plant- 
ing, we are bound to get poor yields. Late planting also 
requires reaping towards the end of November or during 
December which mesms that the liar\’^est has to be gathere<i 
in during the rainy season. 

Another reason for low shields, apart from poor culti- 
vation and little or no irrigation, is that fields cultivated 
for a numl)er of years may lacking in available nitrogen. 

This, of course, can be remedied by manuring. It 
must be rememlxjred, however, that our savannah and creek 
waters with their heavy burden of organic matter or hum- 
us, help to keep rice lands in this colony fertile for a 
numl)er of years. 

There is no reason, if cultivators will secure good see<l 
padi and if irrigation is practised along with proper Agricul- 
tural methods, why British Guiana should not top the list 
of the whole world, as regards yield of padi i)er acre and 
rice produced. Whether the exiHjrt trade was sjjoilt by 
the restrictions of a late Administrator or not, or whether, 
as appears more probable to the vTiter, the market was 
marred by’ the extremely poor quality of' rice that was 
shipped, matters little at the present moment. 

whatever should be concerned with i§ the getting of 
a profitable yield and the production of a good grain, so 
that we may be able to Ixioome the granary of the West 
Indies. 

With respect to the depth of irrigation water, experi- 
ence must be the guide. It must not be forgotten that too 
tpuqh wata* can be as detripaeptal, prhaps, as too littje, 
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It i» obvioUM tliat when the riee plants are young and can 
furnish for themselves little or no shade, the water must 
l)e sleeper than when growth has made it possible for the 
w'ater to l)e protected from the sun. The regulation of the 
w'atcr supjily ()ften has uii iiuiK)rtaijt. I>caring uptm its 
stooliug possihilites. Drainage must l)e practised, and if 
the fertility of the land is to Ix' preserved, the rice straw 
should be ploughed into the land and not burnt. It is said 
that the hull ashes from the mills contain 0.82 pounds of 
phosphoric acid and 0.9,*i ix)unda of iwtash— n-so that it 
might be wdse to give a dressing of these ashes. 

Since the drought there has been a small percentage 
of plants attacked by various insects — farmers should at 
once acquaint the Grovernment Biologist if they find their 
plants attiick<Kl hy any insects at all. So t(K>, if disesise is 
suHj)ectt.‘d, the tJovenmient Mycefiogist should l)c made 
nc<iuiiinted at once with any suspicious cases. * 

So far ive hav(> been very luckj’ — Imt, as time goes 
on we may find that our rice iudustrj- rcipiiros iwotection 
from insect and fuagoid attacks, au<l it is better to try to 
at once nip in the hud any threattming danger. In other 
rice gTOwing countries the disease known as “ Blast ” — 
which is associated w'ith, if not caused by the fungus 
Perrieularia, sometimes is resixjnsihle f®r ’s^erj' serious 
trouble. We oin but hoi)e tliat we shall not have our 
rice industrj’ wdped oqt during any yejir either by some 
nsoct pest such as root lice or fungus diseases. 

fJrowTrs must learn to co-operate Avith the Agricultural 
Dei)artment and make heroic efforts to eradicate Avorthless 
I)adi, to sow only the lx?st si'cds and to keep a watchful eye 
(Mi either injurious insects or fungus disease. 

Possibly tlie ( iov'ernment Fruit, Vegetable and Pro- 
ducts I)ei>ot, might 1)C able to assist in obtiiining ^ood seed 
padi for wile to hon<t ,/i<k riee grow’era. 

It is pleasing to note that tliere has liceu some improve- 
ment as regards ploughing and threshing. 

In some disteiets traetoi’s and ploughs have taken the 
plitce of Biblical iJough and oxen and hero and there are 
to Ixj seen imiiorted threshing machines turning out 120 
to 150 l«igs of padi per diem. 
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The habit oE treading out the graiti witli oxen is still 
more common than it should be. This practice is one tluit 
should not be encouraged. 

The (luestion of using artesian well-waters for irriga- 
tion has been investigsited by the Agricultural Dcjiartinent. 
When there is a continuous flow of artesian ■well-water, it 
has b('en sUitt'd that five cro]>s can be obtsiined in "2 > i’ai‘->. 
Well-water, however, would not have the same value from 
the footl iwant of view as creek or bush water. At any 
rate the <|uestion of utilising this source of Avater supiily 
should not Ik.* lost sight of. We should not rest satisfied 
tintil we have such an area in good padi, that our Colony 
should be resiunisible for 7r),()()() tons of chained rice pci' 
annum. This is by no means a faiu-iful picture, but (juite 
within the realms of [iractical politics. 


ANTHRAX IN THK LONDON ZOO. 

During Christmas two valuable elephants, Tutliavani 
and Sundenuallah, died at the London Zoo from a disease 
which was later found to be Anthrax. It appears that the 
two animals were fed vv ith some imiKirted foodstuffs and that 
these foodstuffs contained the ileadly siK>rcs of anthrax, 
spores which may retain their vitality for years. One 
animal died some days iK'forc his fellow and a jwist mortem 
was aa'ordingly carried out, apparantly too late to Ik- of 
much use for the cause of death docs not seem to have 
been established then. When the second animal died 
another post mortem was made and this time the presence 
of antlmix was definitely establislunl by the microscopical 
examination of bhajd smears. 

Unfortunately four men who ai-sisted in the first tiost 
mortem conta’actcnl the cutaneous form of anthrax, known 
as Malignant Pustule, ami had the disease in their case not 
been recognised svxmer than in the elephants the results 
might have been disastrous. They were treated wdth anti- 
anthrax serum witli satisfactory results. While anthrax in 
animals is nearly always internal and fata it generally 
attacta human beings in the skin through some att or 
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abrasion and if tresited in time the patientV life may )xj 
saved. The oldw treatment was the complete sm’;rictil 
removal of the lesion but the mure modern and more 
successful treatment is with serum or a combination of 
serum and sui'Kicivl treatment. 

There is also an internal form of aiitlu'ax in human 
beings and this is very fatal ; it is caused by the inhalation 
of antlirax spores floating in the air in dust and is usually 
associahsl with the wool and hair industries — it is com- 
monly (Silled W'ool -sorters Disease. Formerly in York- 
shire wlien the Health acts and the Fiictory acts were not 
so stringent as they are to-day it claimed many victims but 
it is now much less common. 

Cutaneous anthrax or malignant pustule is seen in 
hide-porters, dix-k labourers, tanneiy workers, hide, skin 
and AV(M)I workers, butchers and kmK'kcr-men. Foreign 
hides, W(H)ls and hair fre<|uently contain anthrax s])ores and 
the disease is caused where such .six)res gain entry through 
a bnsik in the .'jkin — thus the disi^ase is irsually found on 
the hand, neck or cheek. 

When animals die a sudden and mysterious dtmth on 
no account should their Ixalies hi* opiiiied until it has been 
ascertained that the cause of death is not anthrax. If 
facilities for examining blood smears are not available and 
anthrax is in any wa>’ susj>erted two droi)S of bliKsl should be 
taken from the ear and smeared on a piece of window’ 
glass or on a microsco])e slide if any is obtainable. This 
dried bltxxl may be examined at leisure and provided it is 
fresh, oe., w’ithin three or four hours of death, a certain 
diagnosis may be made from it. Having taken a smear, 
burn the turcase, for it is better to have one’s curiosity 
unsatisfied that one’s cow pen or pasture infected. 

CmiKN Me Jones. 


A FEW NOTES ON CANINE DISTEMPER. 

The recent decision of the (lovernment to put a 
tax of $0 ver head on fcnuile dogs in Georgetown and 
New Amsterdam may do much to reduce the number of 
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uiangy an<l nondeKcript curs that one sees in these towns. 
Their prolificness is rather surprising when one considers 
tliat they have everything against them and that theirs 
is a continual fight for existence. And yet they multiply ! 
How different is the lot of the imported dog, the pure- 
bretl and often i)edigree animal wliich costing a consider- 
able sum in England, has l)een brought to the Colony by 
an enthusiastic dog lover. These dogs enjoy a good 
home and good food, th<‘y are groomed and washed, 
taken out to exereise regularly and except for the change 
in climate, one would think that they had eViTj’thing in 
theii’ favour. And yet they die ! How is it that the 
stray cur, chased from pillar to ix)st, contimies not only 
to survive but to multiply while the ciirefully tended 
pure-bred dog not only rarelyJ repi-oduees itself but often 
dies ! For most csises the answer is distemper ! 

DiKtt‘miH.>r here is an absolute curse to the dog 
enthusiast, for it ai)i)ears to attack all inuHjrted pure-bre(l 
dogs and their locsilly born pi'ogeny with extreme viru- 
lence and it is doubtful if fifty per cent, of the animals 
which develop the disease recover from it. Within the 
past few weeks the writer has seen sevenil valuable dogs 
succumb, and this, in s])ite. of the fiict that everj’^thing 
lK>ssible in the way of treatment and nur.sing was done 
for them. Some of these animals wert* Airedale puppies 
bred here from psirticularly g<xxl parents iuid two others 
were a pair of Alsatimi Wolfhounds imported from 
England a few months ago. In the latter case the owner 
went to iKirticular pains to save his animals but although 
one lived for fi-s e weeks he eventually lost lx)th. 

Unfortunately the present state of knowledge regard 
ing distemjMjr is luuited to an assumption that it is 
caused by a “ filter-passing virus ” and that the best 
method of treatment is very careful nursing with tresit- 
ment of symptoms as they arise. In other words Ave 
do not yet know the cause of Distemper nor have we 
any specific cure for it. Roughly explained, a filter, 
passing virus is one in which no bacteria can be detected 
by tlie most powerful microscope and one winch niaji- 
be filtered through the finest of porcelain filters and yet 
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mimin infectivo. An Oluul^io^ of t.Nphoid or aullimx 
KtTins pasbcd tlirouM^i a filter would emerge sterile, 
l(»ivia^' the ^onii boliiuds in the fiilter, hut a similar 
emulsion of distempCT or small-i)()x emcT^es much the 
same* as it went in. 

Always asso(‘iated whli th(‘ i)rimar.\ eaiis(* of dis- 
tem|)(T are a numher of aeeom))an\ iim haeteria whi(‘h ar(‘ 
known as seeondars ori^anisins niid it is \(*ry largely due 
to se(‘<)iidiir\ organisms that dist(‘mj[)(‘r is a diseasi* 

of so man. \ (•oiiii)lieation^. Mthoimh it has not ^et hinai 
possil)l(‘ to find a xaeciiu* which will (‘om|>li‘t(d\ ininiiniM' 
a <lo;» a<j.ainst (li^t(‘lnlHi^ ihtav has hinai us(‘d for souk* 
y(‘ars a mixed vaecin(‘ ma(U‘ from i]R*s(‘ se(*ondar.\ oriian- 
i'-ms which does much lo lessen th(‘ s(W(a*it.\ of an attack. 
Th(‘ UR‘ol this \a(‘cin(% whicli is i^iaa^rallx ;>i\(‘n in three* 
dos(‘s of increasini* poteaicx is oft(‘n just sutticieait to lu*!]) 
an animal round the coriua*. llowewer, it is not of ima li 
Use* (‘ommeiuMim this treatnu^nt w lien animals art* alr(‘ad.\ 
sick, and \ a<*cination is stronul.s indical(*d wlien animals 
aie hoii^lit in Kurland and hefon* tlu*.\ an* s]ii|>]>e<l to tlx* 
(\)lony. Alteriiatelv to this, one* mii>ht inirchast* in 
filmland animals wdiich ha\e alnvid.N had dist(‘mi)er as 
tluw then carr.N a natural imniunit\ whieh is ;;(‘m‘ralh\ 
stroimiT than the oiu* produced 1 >.n inoeulation. 

When a do;j; heeomes siekl.\ lookiim, ajid Ielhar;;^ie, 
reduses food and moves aljout ;^en(‘rall>, flistemi>er should 
he susiieeted. These aiv the lirst s\m])tmi)s and ma.\ he 
followed hy waterin<j: of the ej^es, sli^li) eoii^h, piini)li‘s ou 
the abdomen and otl’ensivT breath. Often too, worms are 
passed and this must jiol lead flu* owner to think that 
worms ar(3 the initial cjiusc* of the troubk*. Most do^s 
ha\(‘a few worms inside them and likt* tlx^ proverbial 
rats fiec'in^ from a sinkim» ship ihv} leave the animal iKxly 
vvlien it c*()mmenees to ])(‘C()me unhealthy. 

In th(‘ treatment of distemper imrsin^ is ev’erythin^i, 
and the animal is to be kept warm and eomfortahle in an 
airy i)laee fre(‘ from drau^jlits. 


OomiN Me JoNKs. 
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REVISED ARTICLE ON THE CULTIVATION OP 
BROOM CORN (SORGHUM DHURRA) 


By Fitz (iukkves. 

Ill plauting broom corn, the soil must be well tilled 
and drained in order to obtain the liest results. A\Ty 
little manure is needed, because a\ hen the soil is tcxi rich, 
the iilant produces a very coarse ami undesirable straw for 
ImKim-makin;?. The seeds maybe so\mi in drills ,‘5 feet 
apart, and the seedlings transiilanted thi’ec' or four in a 
holts feet siiuare, or a very small iiuantity of seeds may 
be sown permanently at the same distanet', and Avdien the 
seedlings art* about (i or <S inehes high, the weaklier ones 
must lit* pulled out and jilanted in tlio.^e iilaces Avhere no 
seeds have grown. 

The plants grow very slow I j during ihe (irsi live or 
six weeks, during which lime (hey must be kept clear tif 
w ceils, but after (ha(, with favtnirable weaTher, they grtiw 
so rapidly that no fuilher care is necessary. They begin 
to flower in nine or ten weeks, and three ertips can be 
r(‘apt‘d in one year either by reiilanting or by ratooning. 
When the ears come cletir tail of the sheath, anti the seeds 
begin to swell, they become too hi'avy and cause the straw 
to bent! under their weight — this natural tendt'iicy can In; 
obviated by bending the stalk as soon as the iianicle comes 
tint t)f the sheath, (^ire must be takt'ii not to brt'ak the 
flower-stalk, as then the straw would not ripen, — this 
prtx'ess is kntiwn as “ tabling." Of course it is only the 
verj" long ears that would reipure this oiieration. AVhen 
ipadity and durability are desirt“il, the straw must be cut 
grei'ii befori* the seeds are fully maturi'd, and stacked in 
small bundles in a cool place to lx* cured by the wind; the 
sun gives it a brown colour which lessens its value. Straw 
of a greenish hue is sold more readily and at a higher price 
than the brown one. In the manufacture of brooms, the 
brown straw detracts from (he quality, and in order to 
command a ready sale for the article, it is coloured 
artilicially. 
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Tliere are several varieties of this sorghum, hut the 
best yet introduced are the Arnericau, E\'ergreen, Standard, 
Acme Dwarf and the Dwarf. The last named groM's to 
the h(‘ight of al)Out 4 feet, and the stow which is used for 
making whisks is sold at a higher i)ricc than the tall grow- 
ing varieties. The panicle of the Dwarf variety never 
conies clear out of the sheatli, and conseciuently, the lower 
imrt gets stained liy insci-ts if allowed txi remain for the 
sei'ds to mature. A remedy for this would la* to cut the 
straw just as the seeds are changing colour. 

L\SKS. 

The straw is us(‘d for making brooms, the seeds for 
feeding animals and poultry, and the leaves and skans make 
a fairly good fodder. 

The seeds when cleaned can he ground into flour and 
used in the same way as any other (x)rn flour. 

Brooms can he made at any ])rie»* to suit the market 
iirid the straw can he gi’own at a good profit to the fanner. 

Brooms are now naule in the (olony, and there is a 
ready market lor the straw. 
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CITRrs KKUJT(iHOWm(i IN HKITISII GUIANA. 
Ih Vnz (JuKEVEs. 

The sueeess or hiilure of a fi’iiit-Mrowing enterprise 
depends on whaf the grower sterts with. 

There was a time, not so inaio ^ears ago, \Nhen some 
of th(' best citrus fruits could he ohtaiivd in this Colony, 
hut to'da> it is difficult to asciTtain where a nice orange 
or graiic-fruit can he found. 'I'he fault lies not wdth the 
trees, liul witli the grower*!. 'I’he iiractice now' is to kno<‘k 
down, or pull tlu fruits from the trei's before they are full 
ri))e, iuidplaci them on tlie market in a green state. This 
de])loral)le method will he continued so long as a market is 
found for the nnripc fruit. The reason given by most 
groAvers for this pernicious marketing is that either the 
birds eat the fruits, <»]• most of the onuiires arc of a variety 
that will not turn jellow. 1 here are onl> a few varieties 
of the (‘itru> lamilv that do not change' colour when full 
I'ijH'. anil these ,ire of no (ommercial t.ilui'. 

What is luedeel to id.ict this t'olonj on the same Ijasio 
as other Iruit-iti'oducing countries such as ('alifornia, 
Florida and South Africa, is real jiropaganda work; to 
insist on fruit growers caring their trees, manuring them 
when necessary to impro\e their condition and the flavour 
of the fruits — csiieciall.A oranges — and teaching the corret't 
methods of reaping and marketing •.uch crops. 

Citriculture can he made' as preifitahle an unelcrtaking 
in British Guiana as it is in any othe-r part of the A\orlel 
if e’arried on in the right A\a,\. The soil is suitable, 
climatic e'emelitioiis are cve'cllciit aiiel a re'aely market can al- 
ways he fecund fora ge.)e)el fruit. It is unfortunate to have 
to state that this Colony is far he'hinel otlie*r fruit producing 
countries in me'thods of propagation. The knowledge is 
there, hut there has been no contiuiiitj of iiractice. 

To ge*t the best fruits new me'thods must lie employed 
in grow’ing them. (Vimmercial fruit growing in South 
Africa for exiiort duteis from only 10 or 15 year* ago, and 
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Its (k*voloi»meiit lias lieeu tine, aside fitiin the suitability of 
cliniatic factors, to the up-to-date inethotls eniploj od. Tht‘ 
chief citrus fruit in South Afriwi is (he omiiifc, and 

to-day there is a flourishing!: citrus fruit trade in that 
Colony. The last three ywirs have set'll a trauendous in- 
emise in the prtKluetion of •iniiM^-fruit. The u.se of grape- 
fruit as a lireakfast fruit has inerwised wontlerfully in tin* 
last few years in England as well as in Canada and The 
Cnited States of America. 

In most countries w here fruits arcgi-own commercially 
there is a general drawing away from jilanting seedling 
trees, for mtirc reasons than one, and consetiucntly budding 
and grafting have been successfully and extensively carried 
onto meet the grow ing demands fur such plants. WT 
have Ix'di told over and again that budding is imi>racticablc 
in this Coltmy. 1 say cmphatictdly it is not. The art ha.- 
been iiractisetl in d'rinidad and other phwes w ith D.'i p(*r cent, 
of success for some time now, and from m.\ c.xperlenee, it 
can be <lone here also. 

Better understanding of citrus needed. ( ’onditions 
in the industry on the whole haw not Ix'eii very satis- 
factory. The plantings which ha\e been set out in the 
last few years ha\e largely bi'en done by novices. 
There are few' i>eople in the Colony who ha\e any 
scieiititic training in citricultiire, and this lack of experience 
suid u\ailability of sound advice has made itself t<H> 
pniiiiinent. 

Among the i»roblems to be met at ])resent is the 
securing of plants of tlu* best varieties luid the correct 
method of planting and caring the trees. It is intereut- 
ing to note that the insect jw'sts and diseases arc prac- 
tically the same as are found in other fruit-producing 
countries. 

1)1SKA.SK.S. 

(dtrus diseases have liecnmore encouraged than not, 
from the fact that most pcxiple have Ix'eii in the habit of 
luulohiiig their trees up to a foot or more from the roots 
and have consequently formed a congenial habitat for 
diseases and pests. This practice should be discontinuetl 
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if suceesR is to lx* aclnVvefl. Everything should l)o kept 
from around tlie fcxit of the trix's; even the soil should he 
removed fnnn tlie eollur roots so as tx>exix)se tliem to light, 
('ollar Hot (Mal-di-gomma) is the most serious of all eitrus 
diseases. VVdierever (he disease is notieealJe, the alfeettHl 
jiart should he cut clear hack to green, healthy liark, and 
covered with Uordeau.x paste. In (“.ises Avhere the trees 
have Ix'en i»artially girdled, a goodnietho<l is to hiiild rough 
lx)xes around the hases and till them w ith <‘Liy up to th»' 
healthy hark in order to eneounige the grow th of new roots. 

JiUtES TO HE OBSEHVEJ). 

1. Do not try to grow' orangeson hnv sw'ampy laud ; 
gocwl drainage is highly mressary. 

2, Soil saturated Avith sidt is totally Ainsuitahle. 

.‘h Do not iilant oranges or gra])e-frnits WtAvoen 
ecx'onuts. 

4 . Eec]) your trees clear of bird vine and other para- 
sitic an<l insect pests. 

."). Hard i»runing is unnecessary ; only dea<l avimmI 
should l)e r(‘mov(>(l regularlj’. 

(!. All erttAvn or e<»llar r(M)ts should he exiiosed. 

7. Manure at regular )H'rio<ls, especially AAith Sulphate 
of Aninonia where pnx'urahle. 

8. Select your huds from host (piality trees. 
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CO-OPERATION. 

Co-opERATioN : Its PRiKoipr.Ks and Forms. 


Id tlie olden duys man lived in and worked with 
nature. He made his own utensils, he lormed them in 
the most suitable Avays. He used his thuiiHht-iJower to 
make them as fit as possible for use, and later on he used 
his cresvtive pcAver to make them as Ix'autiful as possible. 
He sang to his work, and the joy' in him was transferred 
from liim through his A\ork tohissiuTonndings. He loved 
work for the sake of the A\ork, and us a n'sult he ereated 
good and beautiful thijigs. 

Till the beginning of the li)th eentnry, AA'ork was 
done by individuals ; there was no eoni]>etition ; but every 
man did his l)est to ereaU' beautiful and us(*fu] things. 
Then the engine Avas discovered, and as time passed on, 
thcvenginc A\"as used not for making work easier for the 
workman, but for one man getting the profit of the Avork 
of his feUowmeu : and the economic life f>£ s(x“iety d('gen- 
erated into a demoralising routine' of monotony. The 
reason for production Avas not the demand for goods, but 
one man’s demand for money. No longi'r do the Avorkers 
find great joy in their work. Their thoughts aiv not givc'u 
to the use and the beauty of the objects tlu'y make, but 
merely to produce the objects. AVoi'k AAbicli in olden days 
was tlie joy of life is reduced an act of AAorking for 
wages or profit. Tliat is the level to AA’hich humanity has 
actually fallen. 

It is an unhapi)y oircumstanee, that pe<»ple are giving 
most of their energy and using most of their time eac'h day 
not to living, not in doing that Avhich Avould make hdV 
worth while, but in earning means which are scarcely suffi- 
cient to provide the simple necessities of life. Besides, men 
are so busy that they Iiuat feAv thoughts left for culture. 
Well-wishers of humanity are awan' of the defects of the 

•A Lecture on “ Co-operation * Its Principles and Porms” delivered by 
Miss Anna Ornsbolt, D.T. (Copenhagen), at 4 15 p.m., on Monday, the 22nd 
Febniary, 1926, at the Clive’s Hall, Accountant-Gcneiars Office, Port St. George, 
MadftMS, under the au8|)ioe8 of the Madras District Educational Council, 




19 


profit-motive in industry ; there is running through society 
a sense of revolt agaiiist certain of its injustices, an<1 a hun- 
ger for something l>etter lias iH’coine so strong that it has 
gvien rise to many schemes laith for reform and for 
radical changes. 

There is one movement which is adapting the ancient 
and natural innnciiile of sei'A ice to the present economic 
system. It is (tailed the (\>-oi)erati\c Movement. It is a 
movement, Avh(>rc the motive of iiroduction and distribution 
is Sennee, not profit, and in which it is the aim, that the 
lierformauce of useful lalniur shall give access to the liest 
reward. The iierformance of serAice must be hannonious 
and e(iualised AAUth the consumption of things, that is the 
ultimate function of the co-operative moA’ement. 

The ideal cxi-operativc moAianent should lie that, 
W’here the craftsman is helix^d by the society to perform 
the liest Avork he can, to make the best things he can. 
His liA'ing should be guanmteed, the things hi' makes 
should not lx* sold in the market for profit. The,\ belong 
to the s<x*iety for which he works, and of Avhich he is an 
ecpial meml«*r. The memlx'rs who use the products of the 
s(xnety pay the price they cost. Work nndc'r these circum- 
stances is true service. The worker gets all the \aluc of 
the AAcalth they create, minus w bat is reserA^ed for the social 
and the common imrixise in which be shares. In this way, 
serAuce is elevatc'd. It would not be possible for an indivi- 
dual by the ownership of iiropertj to haA e more pow er and 
escaix* the iierformance of seiwice. The ideal aim of co- 
oiieration is to set everjlxidy to AAork : it is to glorify 
service instead of propertj , to eliminate* the parasites and 
the exploit'd proletariat, and by so doing to establish not 
the dictatorship of the proletariat but the dictatorshii) of 
humanity. An important fiu*tor comes in as soon as aac 
begin working with co-oiieration, and that is cducsition, be- 
cause only those who know c*an ser\e. We must prepare 
ourselves, we must learn, avc must be efficient, if we Avant 
to help humanity to greater hapiiiness. If Ave liaAx* co- 
operation on oiu* programme we must ha\e education also. 
It is never too late to learn, in fact the whole of life is a 
school. If we are old, let us start at once wdth ourseh’es, 
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hut at the same time let us not forget the ohihlren, let us 
use all our power and <mr means to give the children edu- 
cation. Aixl how can w<‘ serve the world la^tter than hy 
Her\ing the children, who are the future of the world? 
In the same way as serve them, in the same way do wc 
SCTve the future, 

Co-oj)erati()n rests on the principle that we human 
heings need one another. We need not only to 1 k> heli)ed 
by others, hut w’e ne(‘<l to help others in order that w'e 
ourselves may rise to the highest fulfilment of life. 

Let us see what the eo-oi)erati\e method does : 

1. It substitutes service motive for the profit motive. 

2. Tt makes impossible the large privileged incomes 
from rents, interests and dividends. 

3. Tt makes everyone a worker. 

4. Tt makes everyone an owner. 

5. It encourage thriftincss and the sense of resiKuisi- 
sihility that goes with ownership and that makes characti'r. 

(). It sets the jieople as neigh)K)urs w'orking 1og(‘thor 
for their own interests. 

7. It substitutes mutual aid fV)r rivalry and antagonism. 

S, It trains the people to administer their own indus- 
tries in their own interests. 

9. It wins back for the worker the long-lost control of 
his fo(^l-8upi)ly and of his other natural needs, 

E.‘u;h creative mind hikes from the past and gives to the 
future ; each generation stands upon the shouldei's of the 
preceding generation, and we as the present are building 
the future. 

An ascetic once said : “ I will go aw^ay from the wicked 
workl and live alone.” Another man said : “ I would be 
gooil and happj', were it not for my neighbours.” But 
just as long as our fellow^nen are unhappy there is work 
for us to do ; it is through them, we may find the higher 
life. They need us, ami we need them. So long as our 
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lK>^^^hl)Our^ have nwl, our place U with them atwl not out 
in the foreat. Man belonys where luankiiul is with its 
problems aiul its hunju(“rh. 

It is not true, that man i-^ hostile to man. Tlie domi- 
nant natural tendency is to be kind. syin])athetie and help- 
ful. Were it not so, the human race would laue ixTishcd 
loutt afio. It is impossible to follow theliylit of IiIhIi ideals 
without eouttict with f)th(‘rs, w’ho have needs. The «reat 
insi)iration.s come from our eatchiny the ylimpses ot the 
needs of others. 

The co-operative movem<‘nt stiinds in contrast to an- 
tsiyonistie si)ii’it. It rests uiam the natural and loftiest 
oi human impulses. It is en-iitive and not destructive. It 
has witliin it tlie power to enlarge the sphere of the nice— 
sities until itsojierations shall embrace all that is useful and 
beautiful. This it pr<K‘eeds to do, not bi restricted and 
eom])etiti\e nieth(Mls ot laisiniss, but throuyb a move- 
ment so wide and demoeratk’, that it invites all the iieople 
ol the world to ioiu it — irrespistive ol oeiupation, raet*, 
reliyion or siK'ial standing — and to (njo.v eijual riyhts in 
its a<lministrali<»u. No new (pial ideations ar<* luscssarv. 

Kver^l)o«lv as be Ntands to-d.iv as a consumer is i bail, b*. 

This movement dois not dt mand an exploitetl class. It 
di*sires that all shall <'ome in. The more who join, the 
greater is the success. This is the text oi its humanitj. 
It creates no jirivileyed class, it is all-embraeiny. It deals 
with food, elothiny, hoUsiny and all the material thinys that 
the human beinys want. An<l the most important 
tiiiny with which eo-oiaantion (hMils is the human beiny it- 
aelf. To hupplj this human Ixiny with the thinys for 
which itliunyerh and to iilaee it in a more harmonuais rela- 
tion with one another are the functions ol co-operation. 

There is an impulse w Inch exjiresscs .1 jirimitive instinct 
found burknl away in the soul of every iiuhvudual : it is the 
desire to serv'c others, it is a natural im]>ulse. It is suppress- 
ed, liecause it is expensive, but it breaks throuyh the crust 
of economic determinismnow and then and insists on ex- 
pression, If we want to live an honest life, we must yive 
back to society as much as societj' yives to U". The un- 
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l>alancin}? of this relation one way or other breeds injustice. 
In oo-oi)erative democracy, the individual discovers t^t the 
other inenibers in workins for themselves are working for 
him. EvorylKKly was n common interest. All are serving 
each, each is serving all. This is the motive which must 
become universal. As mankind adapts this purpose, 
humanity will enter upon the era of brotherhood. Society 
is not organistnl to promote the best life as long as men find 
reward in acting selfishly as against the rest of society. The 
time must come when the individual must ask himself the 
fpiestion : Am 1 producing good things ? Am I teaching 
well ? Will these sho(“s give comfort to those who are go- 
ing to w«ir them ? The individual must get aw'aj’^ from 
the idea of pnxlucing in the interest of self alone, he must 
translate his interest into the good of his feUowmen 
in order that his feUowmen may translate their interests 
into his go<xl. Man needs not only to bring out the l)est 
in himself but also so to act to bring out the best in 
others. The function of a merchant should be to distribute 
g(x>ds of good (pmlities to the people who need them, he 
should not induce pef)ple to take goods which they do not 
need. 


Through eo-openition, we diseo\er that it is possible 
for the people to change from self-centred aims to aims 
that are as broad and wide as humanity. It is slowly driv- 
ing home by demonstration the id("a of a new standard of 
success. People will have better relation to one another, 
and the hardm'ss of human contacts will be ameliorated, 
when men tsilk more in terms of mutual aid. Co-opera- 
tion can be livt'd : it is demonstrating its practical appliai- 
tion to-day. 

The leaders and most active workers in tlie co-opera- 
tive movement in the beginning were working people, soci- 
ally minded intellectuals, and philanthropists of every 
persuasion. Many persons of intelligence, who are not 
satisfied «ith the state of things as they are and who desire 
to perfonn or re-organise the methods of society, have by 
study and obsen’^ations been led to l(X)k upon the co-opera- 
tive movement as offering the l)est hope for the world. 
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Every country has furnished such workers for the move- 
ment from outside the ranks of lalx)ur. In some countrii's 
these have become the leaders. In (Ireat Britain, Germany, 
France, Switzerland, Holland, Hungary, Finland and in my 
own country individuals of the so-called leisure class have 
been h'adirs for co-o]»eiative movements. 

('o-o])eration cannot tu’ojiress faster than the i)oople 
ean lx* trained to understand it an<l administer its business. 
It cannot be handed to the peoide ready made. The co- 
operators themseUt's need a larye under stsindiug of their 
movement. Some i)wple say, all that is retpiired of a co- 
operative undcrTakiiiH is that it be a financial success, that it 
saves the people money. This point of view entirely loses 
smbt of the areat idea ami leaves the minds of the people' 
empty and unsatisfied. Kunnina a cheap store is not a 
areat social tiim, it has little* sex-ial sianificance. Co-opera- 
tiem truly suwe'cels emly when the pe'ojde* se*e in it a ai'csit 
social entcrpi’ise ami are areippleel b> the elesire few justice* 
anel the will tei make the Avea-Iel a be'tter ])lace to live iti. 

One* e)f the* sinalle'ht e*e>untrie*- in Euroi)e is my e)wn 
country - Denmark. It stanels eeiit tx)-elayin bolel relief be- 
cause e>f its jweesperity, e*elue;iitie)n anel e'eaitentment. The 
fe)re*e wliie h has e*hie“fly be'lpt*el tee raise De*nmark to this 
lK)sition has be*en ce>-e)pe‘ratie)n. We say it is the keynote 
of Denmark. Alre*ady 70 >e*ars aae>, a man nameel Kristen 
Keelel, insjnreel by the ieleasof his frienel Bishop N. F. S. 
Grunehia startcel cene'ilucatie ai ameenast the farmers’ e'hil- 
dre>n. Several farmers ena^iiae'el a te*acher for their children, 
anel l)oth airls anel boys workeel teiaethew. They eliel|, ne)t 
sit in the schexdre)om the whole elay, but went emt into the 
fielels, the fewest, the barn anel the stiible, ami at tlie same 
time as they learned the technictil sieleof thinas, they alse) 
saw the practical siele* eef the*m. This move*ment expandeel 
and Hiah Schexels were built, whe're* the fanners semi their 
young people frenn their 18-22 year aft(*r they hml some 
3 "ears of real practical work. It is In'caiise of the gooel aixl 
practiead eelue*ation the* faiauers ge)t, that they fex)k up the* 
(?o-o])erati\'e wewk, ami it i« tVom them that the jneweme'iif 
exi)andeel. De*nmark leaels the wewld in percentage of co- 
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opfratxn’K in it'< [Ktimlatlon, Amon^^stthe farmers you will 
find co-()| (Oration in all jKK-sibli* ways. They have their 
own (lairi(‘s, su}?fir factories, hiiiks, and store's, where every- 
thing can Ikj obtained, fiv-m f(M)dstnH‘ to machinery, ('loth- 
ing, ele. There is (die \\a.y in wliich co-e)j(eration also 
works amongst the farmers. In the big farms, they usually 
have their own thrashing-machines, but in the smaller 
farms where it nould Ik* too expensive to have a machine 
of their own, some farmers) buy a machine, and during the 
harvest tinu' this machine g(Kis from (die farm to another, 
every farmer sharing his workers with his lu'ighlxnu's. 

Alongside co-operation goes co-eduration. You will 
saircely find a scIkm)! in I )enmark when* co-educati<di is not 
introducnl; The children start school n hen they arc 7 
years old. Most of the sclusds are public sch<K)ls, where 
children from all dilfer<*nt homes meet tog(*ther. After 5 
y<*ars' training, the children are di\ided into two s(*ctions, 
those who arc leaving school at 1 1 years and those mIjo are 
going in for e.\aminati(dis or for rni\(*rsity-training. Here 
is (die thing I want to ])oint out to y(di and that is, that 
th(* children an* divided after llu*ir caj)aciti<*s and not after 
the fortnm* of their parents. If the parents cannot all'ord 
t<( support the children during the High School, they are 
helped 1).\ (he sch<H»l with an annual sum of nudiey. The 
other children who leave sch<K»l at tlie age of 1 1, are in for 
a lot of jiractical work lH*fon* leaving. The girls learn sew- 
ing their ow n clotlu's, washing, ironing, darning, cooking. 
The 1k).vs learn w' 0 (Ml-vvork, basket-work, iMKikbinditig and 
gardening. To evi'ry l)ig .school, a l)(K*t(d* is attached. 
Tvv^ce a >car, the children are examined by him, their 
measurement is tak(*n, their w(*ight, etc., and if any child 
has any trace of consiimjition, it is sent out into the coun- 
try loan open-air-school, when; the consumptive children 
are ke])t, and where* tliey live an out-of-door life. A nurse 
is attaclu'.l to that school as w’cll as to tin* big schiMd in the 
town and also a dentist. Big l)aths are built in amnection 
with the drill-hall so that thcchildrcn «m get a shower bath 
after their drill lesson, and once a week, they get a hot bath. 
As almost all the bigger towns in Denmark are situati'd 
near the sea, the children during the sumnier get sAvimming 



lefiKoiiH liLstead of drill. In the \viiitei*-linie, thv children, 
whose parents go out working, get at least one hot meal a 
da>', and homes are i)rovided, where they eaii htay from H 
a.m. till () i).in. where they are taught liandwork in tlr> 
winter and gardening in summer. And all that is doia^, 
heeause in the management of the school there \\(‘ again 
find eo-operation. The parents and the teachers meet and 
diseush the problems of the school. After the the 

l>rofit- method of ])roviding houses for p(‘()ple was ]varalysed, 
and private l)uilding as well as that of (Jov'(‘rmnent and 
^luni(*ij)aliti(‘s eeas(‘d. But eo-o[)crati\ e soeietic*s in many 
eountri('s continued to aecjuire land and (*onstruct houses 
and thus solv ing th(‘ housing probhan for many of their 
members. 

In ( op(‘nhagen, we have lots of th(‘se eo-opc‘ra(iv e 
houses. Some of them an* big blocks of dwellings on tlu* 
])rincipal of a hollow Mpran* around a gaj'd(*n (‘ourt, eover- 
ing aljoiit SO.OOO to 9(),0()() scjuaia* fV(‘t. 

The buildings an* often n-tl floors high. These blocks 
sometimes contain ov(‘r 200 dei)a]*tmi*nts, some* with 2*0 
rorans, ha Otroom and kitchen, oth(*rs with (> i*ooms, bath- 
rt . ni and kit(*hen. Kaeh room looks i*i(h(‘r to th(‘stn*et or 
lo the court. In all thi‘s(‘ houses, wt* find (‘l(*etrieity, gas 
stov'es, modern idumbing, e(*ntral lu‘at. VNliitc* til(*d kitchens 
and fireproof stitirs. In tlu* centre of tlu* hig court are 
beautiful fiower-beds, a .el<wk-t<»\ver with clock-dials facing 
four ways. At the four corners are the ehildreirs play- 
grounds with swings, sea-savvs and athletic bars, in one 
corner sand-)M)X(*s for tlu* smaller (*liildn*n. Thi‘reare aKo 
some sh(*lten‘d s(*ats, when* tlu* motlu*rs or mirsi‘ean watch 
the ehildr(*n. A cement work eneir(*les the garden and 
play-grounds, aiul is used by theehihln*n for roll(*i’ skating, 
cycling or i)laying. 

It is an interesting fact, that tlu* eo-op(*rativ e 1 k)us(*s 
in Europe are Ix'ttcr, (‘leaner, more lu)m(*ly, l(*ss (‘xpeiisive 
and more beautiful than similar houst'sow'ucd by municipal 
g<^vx*rnment ; it is l)ccause of the people who live in them, 
they are the ovvmers of the buildings and they tluanselves 
run them. In some of the cooperativ e biiildujgs, tliere 
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aiw) co-operative laundrieM and restaurants. In many 
towns, the wx^ieties luu e built small houses each one sur- 
rounded by a sartlen. I'hese houses contain 3 rooms, bath- 
room and kitc'hen, and have also electricity and running? 
water. I)urin^^ the war and ever since, the <M)-o]>erative 
s<x?ieties have rented land, and everj' member who wanted, 
could j^et a jjarden. It is impossible to say, how much 
KO()d these ^jari lens Iuia'c done the workinji classes. On all 
holidays you could sec the whole fatnily out in the jfarden 
from inorninfi till ni<j:ht. The niaji built a little shelter of 
WfKxl, where the wife coidd make I he food for the family. 
All wer(‘ busy workiim in the ^jarden, and it was a joy for 
theui. The wife and childn'n who were t)thevwise comi)elled 
to hve in a hat o])en in a narrow street, now \vent out on 
“ their land” as they called it. Tb(> man who j)erbaps often 
in his leisure hours would <j:o to a restaurant now instead 
W'ent to his warden. Every day after has inw linislicd bis 
(hiy’s work, he W'ould w<> <>nt there and stay till 10 o’cl(H*k 
at niwht. This of course isonl.v jtossible in the northern 
countries, where they ha\e sunset lati*. 1 laoe known 
people who went to their waiden at 3 or 1 o'clock in tlu' 
morning. I am sure we <lo not sufficiently realise how 
much woo<l these wanlens have done for the future wencra- 
tion. First, they have kt])t the father of a family away 
from the restaumnt life with its drinkinw, snid smokinw, 
secondly it has made it iM)ssil)1e for the wife to jwovidc 
cluaper and also better focal for the family, and brouwht 
many of them away from meat-eatinw, and thirdly it has 
made the whole family healthier by wivinw'them opportunity 
to do out-door work. In the banking affairs wc* also have 
co-operation, over ItK) banks l)elonw to the Danish Do-opera- 
tive Bank, which has one of the finest buildings in Copen- 
hagen. Why has the co-oi)erative mo\'cinent come into 
existence ? The world is evolvuig, and if W'e want to help 
in evolution, we can do that through co-operation, because 
it wmrks for happiness and for the good of the many and 
only what is gexxl for the many can lx; good for the one. 
1 have spoken to you a1x)ut co-opt;ration in so many difl'er- 
ent ways, but we must bring co-operation into ev ery detail 
in life, if we want happiness. And there is still one place, 
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which for me seems the most imjxjrtiint, where vve must 
work for w-operation, and that is the home. I^i'rhaps 
some will say “ there we have got cf)-operation,” but 1 am 
not certain of it. There is only co-operation in a home, 
where husband and wife work in harmon.\', otherwise thei-e 
is suppression on the one side' or the other. What is tin* 
gcxxl of a man working in the outside world for eo-ojx'ra- 
tion, if he is notAvorking in harmony with his oA\n family ? 
What J mean is, a man must ra'ognise a AA'oman’s A\ork in 
the home, whatever it may be, as ecpial to his own w'ork. 
I have often heard men saying : “We are the ones who 
keep up the hojues by our work ; we earn themone>' from 
which to (Hhieate the children. When man sfiys he is mak- 
ing himself superior to his Avife, he puts himself on a higher 
level and forgets that the woman has gi\en her whole life 
to her work, she besirs the children, she it is Avho makes the 
home for the childrc'n to live in. It is six* that makes the 
future through the children. And what will tin* future 
lx;, if the AA'oman in the home is not happy, if she is not 
ae<'epted as (Hpial to the man ? It is the man’s duty to intro- 
duce the feeling of co-oix'mtion and eciuality in the home. 
The woman is on the same level as the man, and he must 
let her feel it. 

I have lK*eu travelling much in Kurope Ixrause f 
Avanted to know hoAv ptH)ple lived in the different countries. 
1 lived amongst the i)eople to lesirn from them, and I found 
not in .one land, but in them all, that where the husband 
and wife lived and w'orktnl in eo-oijcration, there one found 
the greatest happiness and the best children. If you rea<l 
historj', you will find that A\here women were regarded as 
equal to men, there the counti’y developed in every w ay to 
a much liigher extent than anywhere else. 1 think my- 
self very fortunate hi having been fxirn in a country where 
women’s equality to men was recognised w'ithout fight 
from the women’s side. 

To make* you realise why we should start co-oixiration 
in the home, T will ask you to imagine a picture of a calm 
lake. Throw a stone into the water, and you will 
see small ripples arise in envies from the place, AA'here the 
stone touched the surface, and from there spread out uu- 



Ijrokeii to all wdeb. Thin will happen if you throw the 
btonc in the middle of the lake, but if jou throw it at the 
one bide, the eireleis will nut eontinue unbroken and w'e 
will not {^et tliat \>ondei'tul harmony ah troin the first stone. 
It is tli(‘ same witli eo-opemtion. W’e must throw the 
stone in tlie centre, w^e must begin eo-oixii'ation in the centre 
of all, “ the home.” W’e know from history, that it was 
the family-life which first aune into e\istenee, then the^U- 
layc, county-life and national -life. If A\cdonot start co- 
o]»enition in the home, a\c shall not gel hannony tlu'ough- 
ont the village, thctoAvn, the connI.A, the nation and at 
List through the vaIioIc world. W'e must begin in the 
homes, and the waves will sprr.ul out to all sides, aac will 
not Im* ahh'to stop them, they aaHI reach the shore without 
great difficult j . 

Naturally the AAoman in the house has her own Avork. 
which she must fulfil, hut the man must recognise her 
work as eipiallj imiKirtant to his, he must haik ujion the 
work of his Avil'c, his mother, his sister or his daughter as 
eiiually important as his own work outside the house, lie 
must realise that thi' mother is pri'paring the future of his 
counfr^ through the children. And how can the future 
he good ami hapji.v if the VAoman does not Avork under 
happj eonditions ; il she is not rei'ognised by her husband 
as eipial to him, il she is a slave. It is the attitude of the 
man towanls tlu* woman which counts. It dot's not helj) 
her, that she is dressed in heaufifuldothesand Avea#s costl;v 
jewels, if she is treated as an inferior. 'I’he woman must 
feel herself free, she must have the right over her (>wn 
IkmI.v, ov'cr her own life, she must have the right to know 
something about life In-fore she is tied by marriage, she 
must lie an e<|ual to th<* man, onlv then will the co-oi)era- 
tive movement lie of real value to the world. We will 
find, when we study co oiieration, that education goes 
jilongside. In Denmark, we have for many years had eo- 
<SlK*ration, eo-edueation and women’s epual right to men in 
daily life, and it is perhaps the country, where you will 
liiid the least iHiverty hut also very few rich peoi»le. .Some 
men i>erh.ii)s will say “hut vve do not want tlie women to 
take up our work in tlie outBide world.” If they think 





like that, then they have quite iiiihiiudei ^tcod the wcuuaii’s 
demand for equality. If tli(‘ man reeo^nihes a A\omaij il\ 
lii^ eciual, ^li(‘ uill A\itli her intuitive do her \ery 

lK\st work foi* li(‘r lioine, and she w ill f(‘el tlu* happines's, 
whieh will (‘xpand to tho^e around her and throuydi tla m 
again in higger and higger eirele^ to the whoh' world. 

We always eompare tin* man with tlu‘ head and 
woman with tlu* lu‘art, and wi* can he sur(‘ that tlu* la*ad 
will not l)e al)l(‘ to work well, if the heart is nialtn^ati^d. 
We must de\elo]) e(iually th(‘ lu^ad and heart, tlu‘]i hai)pi- 
ne^.v will be tlu' kev note of our wan’k, and the t(ir!’ihle 
l)o\erl\ whi(‘h pervade^ so inan.N countric^N will disap])eai*. 
— The Madras 2i idle tin of < 'o-operatiun^ XOl. X\ HI., 
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WATi:i{ KXThAt’T OF T()UA(((). 


Soia’TIon I ou Sckvain(, Tui:j:s. 


By Arthur SlAhhe^ M.A., B.Sc,^ Assistant 

Chemist, Blsenburg School of Agriculture, 
Miildersvleiy Cape Brovhw\ 


The preiiaration ol* lohaeco extracts containing an ade- 
quati* (piantitN of ni(‘otinc For the control of aphis an as 
uiidi‘i*taken by the Klseuhiirg School of Agi*icultui-e for 
the benefit of the fruit farmer. 

For tlu* (’xti’actiou of tlu* ni(‘otine a nmnb(*r of so]v<*nts 
can be used, but iis tlu* obj(*(’t in these c\p(*riments w’as to 
])i’epare a suitabh* home-made toba(‘co (‘\tract, tlu‘ w'riter 
r(*vstru*t(*d himself to tlu* oiu* most obvious and suitabh* sol- 
\ent, namel.A, water. 

h\ the preparation of a water tobacco (*xtract the f<J- 
loAving fadors w^ould have to be consider(‘d: — 

(1 ) (Quantity of toba<*co used; (i^) the amount (d‘ nico- 
tine in the tobacco; (3) the condition in which the to- 
bacco is utilized (e.g. stalks or pods or leaves; also AAhether 
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iiround or not); (4) the amount of water UKed; (5) the 
temperature of the water; and (6) the period of extriiction. 

In the preliminary work the material extraeted eoii- 
siHted Tnainly of the .stiilks and i)ods of l'urki«h tolaieeo 
without any leaves but as the extract produced ctnibiined a 
smaller fjuantity of nicotine thiin was deemed suificient, 
the raw material was discarded and waste Turkish tol)aec(; 
lejives substituted. 

For the satisfactory control of aphis the Division of 
Entomology recommends a mixture which will contiiin 
from 0.05 tt) 0.1 per cent, of niwtine; in the case of the 
stiilks and ixtds, howi'ver, it was only possible to obtain 
0.015 per cent, by using 2 lb. of waste iind S gsillons of 
water. 

With waste Turkish lejives, however, more encourag- 
ing results were obtained, iind for the preparation of a 
home-made mixture it would be advisable to use the tobacco 
waste leaves and Water in the ratio of 1 in 10 by weight 
(viz., 1 lb. toliacco to 1 gallon of water, or 2 lb. tobacco to 
2 gallons water, etc.). When these quantities aiv used, Jin 
extract is obtsiined which will contiiin between 0.05 and 0.1 
per cent, of nicotine. 

KXTHACTS BY COLD WATEU OK BOILINU 

For the extraction either cold or boiling water could 
be used. When boiling water is resorted to, five minutes 
would prove to Ije ample; for cold water, an extraction 
period of to 5 hours Avould be sufficient. Where the 
tobacco is added to ivater which has just been boiled and 
then removed from the flame, a quarter of an hour period 
can be advociited. 

To reduce to a minimum the loss of nicotine by boil- 
ing, it is advisable to use fairly large vessels for preparing 
the home-made extract. For exiunple, if home-made 
mixtures were to be prepared in a 4-lb. syrup tin, a paraffin 
tin, and a 20-gallon drum respectively, wilii the same 
supply of heat for the same perioti of time, the loss of 
nicotine referred to above in original tobacco leaves in the 
4-lb. tin would be great, wliile the amount lost from the 
20-gallon drum would he inappreciable. 



For the control of a])hih the S'olutioiih prepiired cither 
with Ixjiliny or with cold water proved e(iually effeetive. 

In a cold holntion th<‘ rjiti* of holiibility i.s eonsiderahly 
accelemted hy the dejtree (»f fineiichh of the material ; with 
tobacco dust the inaxiinuui .solubility takes place after the 
lapse of two hours. 

AlthouKh the pereentago loss of nicotine on boiling 
a large \ohune of water w'ith toljaceo in the ratio advocated 
is small, still the same can be reduced to a very small 
amount by keeping the water at a simmering heat. 

When utilising tobaevos containing a larger 'piantity 
of nicotine the amount of water used for the extraction 
can be increased, e.g. with \ irginia tobaeeo (analysing 
)H;r cent, nicotine) the (piantity of water ran be doubled 
(i.e. 1 lb. to '2 gallons of water), while with Kicotiana IvUstica 
(2.2 per cent, nicotine) the amount of water can be trel)h‘d 
(i.e. 1 lb. t(^ .‘1 gallons of w'ater). In using these ratios the 
final e.xtract will contain between 0.0.*) and 0.1 per cent, of 
nicotine. 

A .sTKO.N(.KK SOLUTIO.N. 

A more eonceiiU’ated extract, which can subsequently 
be diluted, can be made in the following manner: Into a 
2tt-gallon drum containing 1 S gallons of water, .W lb. of 
Xicatiana Uustica tobacco are inti’oduced as follow's: The 
water in the drum is heated to boiling and then kept at a 
simmering heiit. Small portions of about .1 lb. at a time 
are then added to the contents of the drum, which are then 
thoroughly stirred atid alhnved to simmer for 5 to 10 min- 
utes. The hot waste tobacco is then removed and droppcxl 
into another drum containing cold water. 'I'he waste is 
then scpiee/ed to ix'move excess water and then discarded. 
The volume of IS gallons in the heated drumiske))t fairly 
constant by ropli'iiishing the same by additions from the 
second drum, to which pcricalic additions of cold water ai'c 
made. By adopting this procxxhire it is possible to prepare 
a fairly concentrated extnu’t, which (!sin subsocpiently be 
diluted down. By using lbs. of Nicotiana Bustica 
tobacco and 2 1 gallons of water, the writer was able to 
prepare in the lalx>ratory an cxtnict contfiiniiig 0.<)5 1 per 



cent, nicotine. This extract would have to be diluted 
down ten times with water if it is used as a spray. 

The process itself cannot he rei)eated continuously 
becatisc the tobacco itself removes about a tliird more than 
its weight in moisture. As the solution becomes more 
concentrated with the later additions of toba(xx), the tobacco 
itself would tend to remove a large amount t)f the nicotine 
on withdrawing same from the simmering drum. 

I'hese moi'e coiieentratetl solutions, howeA cr, do not 
keep their strength if retained in a drum with a loosefitting 
li<l. Fermentation and other changes take place which 
largely diminish the amount of nicotine. A sam])le of 
evtnicl w hich originally contained 0.<i 7!) j)erccnt. of ni<'o- 
(ine. when allowed to shual for three mojiths and then 
re-anal. \ sed, showed only jM'r cent, of nicotine. In 

other words, nearly half of the \aluahle nicotine was lost. 
1\ rhai^ it would he probable that the more <-one( ntrated 
e.\traet woidd tend to retain its strength if plac(‘d into a 
petrol or jiaraflin til), which wouhl then he soldered so as 
not to admit any air. 

St’MMAR\ oi' RKSl'LTS. 

1. It is ]K)ssihlc to prepare a home-made tobacco 
extract with cold as well as with boiling water, 

2. With cold w'ater the rate of solubility depends 
upon the fineness and quality of the material. With finely 
ground tol«im» dust a periotl of tW'o hours proves sufficient, 
while w'ith leaves, Ji to 5 hours would be adequate. When 
stalks, twigs, lea\’es, and pods are taken, an overnight soak- 
ing will extrat-t the major part of the nicotine. 

B.\ Is (iliiig or simmering, onl.\ .■) to 15 minutes arc 
neeessiiry, according to (pialily of tolvaeeO. 

d. Losses of nicotine by lioiling are reduc<*d to a 
minimum by increasing the hulk of solution and heating 
so as to keep the water siiijjncring. 

5. A more concentrated extract can he prepared by 
adding successive amounts of tobacco to a boilipg-l^’ater 
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solution, and the removal of the wet tohaeeo after hoi ns: ex* 
tracted. This process c*annot he repeated contimiously, as 
the degree of the extraction obtainable would depend on the 
nicotine-content of the tobauvo. 

(!. The more concentrated extract (O.tio per cent. 
nicotin(') ]os<*s half t)f its nicotine on standing in a vessel 
with a loose-fiUii>g li<l. 

7. Boiling w'.iter to which tobacco is added, and then 
allowed to cool, extracts the nicotine very rapidly. 


THK ('[JLTIVATION OF AKNATTO. 


By li. A. IIoi'KiNS, 

Manager, Experiment Station, Babaul, Territory 
of Neio Guinea, 


Annatto, Bixaorellana, is a large (pack growing shnd), 
indigenous to tropical America but grown now in many 
IHU’ts of the trojiics. It thrives from sea l(*vel to an eleva- 
tion of ,‘{,0tH) feet and succeeds in almost any class of soil. 

Cultivation. Propagtition is readily effected fi’om 
seed, -.own cithcT in tmrsery beds or direc'tly in the field. 
In the former ease a well prepared and slightly rais(‘d Iasi 
is made under a light shade. To facilitate weeding and 
easy handling of the plants the beds should not exce»‘d 
four feet in width, d’he see<l is then sown in drill six 
inches aiwirt. When the seedlings are alsne the ground 
d hey are thinned out to intervals of four inches in the rows. 
(Srotvth is rapid and on their attiuning a height of six to 
nine inches they may be planted out in the field at a dis- 
tance of 10 to 12 feet apart. liight shade, such as is 
afforded by a small branch tsiken from a tree shouhl be 
provided as a protection from the sim until the plant is 
well established. In many rases the nursery bed i- dis- 
pensed with and three or four seeds sown at intervals of 
10 to 12 feet in the field. All will probably germinate 
buttlie stronge.st seedling only is allowed to remain in 
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each hole, the remainder Ix'infi Tftrcfully removed in order 
not to distnrl) tlie r(K*t development of the selected plant. 

Providal the land iia« In'cn well hoed and cletined 
l)efore i)lantinH, little further eultivation is m-cessaiT, a 
IKjriodieal weediiif; l)eiii^ sutKeient. 

Fruitin;L; will eominenex* under ordinary conditions in 
alx)ut eijihtcen months from tiiiu* of l)lantin^>:, and will 
continue for many yea». 

Harvesting. The fruit consists of two valved cap- 
sules of a dark crimson colour, co^ered with fleshy sjanes 
and containing about forty seeds, the latter I )ein;i surround- 
ed hy a scarlet ]>ulp from which the commercial dye is 
ohtiiined. Harvesting is done when th(‘ fruit cajisules 
have assumed a reddish tinge and appear almut to hurst. 
It is advisable to cut that iwa-tion of the branch l)earing 
fruit, the objevt being lo keep the shrub at a reasonabh* 
height and also stimulate future ])roduction. 

The fruit is sjiread tipon mats or cloths and allow'ed 
to dry in the sun for three or four days. During this 
operation the capsules biu*st oi)en and disperse the secil. 
This should then be cleaned b.\' sifting or winnowing 
and again placed in the sun. Thorough drying w'ill ensure 
retention of colour and prc'vention of mould. The seed 
should then be packed in double bags and marketed as 
soon as possible. 

Yield. The yield is variable. The average pro- 
duction of dry sc*cd per sicre in India is stated to lx; 500- 
600 lbs. lle])orts from the Msilay Straits state that 5cwt. 
per acre w'as obteined from the first crop, with expectations 
of an increased yield as the plants became older. There 
is every reason to telieve that crops grown in this terri- 
tory Avould show ecpial if not better returns. 

Advices received from Australia asspre a regular 
market for the product at a price not Mow £50 i)er ton and 
ranging under good methods of cultivation to £40, or 
perhai)s as high as £45 jier ton. 

Uses. Formerly used for dyeing silks, ciilico, etc. 
Annatto is now principally emplos’cd as a rolouring matter 
for butter, cheese, and margjmne. 
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ECONOMIC ASPECTS OF PEASANT PROPRIE 

TORSHIP. 


Lecture By Mr. P. J. Thomas. 


Under the auspices of the Kandy Catholic Club, Mr. 
1*. J. Thomas, Lecturer in Economics at the Ceylon Uni- 
versity College, delivered an interesting lecture on “ Peas- 
ant Proprietorship in its Economic Aspect ” recently at S. 
Anthony’s College. The \'ery Rev. Father D. B. Galassi 
presided and briefly introduced the l(*cturer. 

Mr. Thomas began his k*cture by describing the var- 
ious systems of peasant proprietorship prevailing in Den- 
mark, Holland, Itidy, Friince, Belgium, Switzerland, the 
greater part of Germany, and India. He said that in all 
these countries the peasant proprietor arose and flourished 
through various favourable circurastiinces. 

In the feudal djiys of old, most of the land in Europe 
ladonged to the Barons, and the tenants who cultivated the 
land wire merely serfs on the landlord’s estate. But grsid- 
ually under various influences, tlu'sc serfs became free ten- 
ants enjoying some security of tenure, and during the last 
]()() y(“,irs, tile law had emancipated them and given them 
full projirietary rights or semi-proprietary rights over their 
holdings. In Denmark, the peasant proprietary were freed 
by the legislation of tiie rnkldle of the last century ; and 
the absorption of peasant properties is now forbidden by 
law. In France the revolution of 1789 made the peasants 
real owners of their land wliich had formerly been burden- 
ed by feudal dues ; and later much public land was convert- 
ed into peasant holdings by State activity. Such was the 
cas(‘ also in (n'nnany, Switzerland, and Ireland, where to- 
day peasant holdings are numerous and prosperous. Ire- 
land suffered for long by insecurity of tenure, but by a 
succession of land laws culminating m that of 1903, tenan- 
cies were converted into ownerships, and to-day few coun- 
tries ciin lioast of a more pmsperous peasjintry than Ireland, 
thanks to the unremitting JalKnirs of patriots like Sir 
Hortice Plunkett. 
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MEBTT8 AND DEFECTS. 

The moRt Rtrik^n^2: feature of peaRant proprietor Rhip 
was the ])ri\’ate owiierRhip of laud. It was a Avell-kuowu 
Haying of Arthur Yoiniu that tlH‘ ina^ie of i)ri\ate ])ro- 
perty turns sand into ^oJd.” (Jive an iinlustrious man 
ownership of even a })arrt‘n plot of land, and he would ))y 
hard and unce^isini*' work make it fertile and ])rodiK‘tive. 
As John Stiairt Mill has emphasised, family affection was 
here the chief incentive to industry. But owiHTship was 
not wholly henetieial in r(‘sults. It enabled the peasant 
to <»’et into debt and led finally to ali(Maitiou of his land. 
Privately-owned land as a<»*ain Rub-divid(Hl between the 
children of the ])easant and ther(*by (‘X(‘essive fragmentation 
of holdin^is took place. Ownership, a/Li'ai]), made tlu' peas- 
antry stick to their small plots of land like limpets on rock 
and this tended tf) make so(*i(‘ty uni)ro;^Tessive. On th(\M^ 
^iTounds it was ofteai thou^^ht that life* tenane‘ie\s and othe*r 
forms of occupane*y wene more* e*e‘ononii(‘a]ly prejfital)le* than 
e*()mple*te e)wne‘rship. An im])e)rttmt su])jecl of e*e)ntro\ e*r^\' 
at pre*se*nt ameaiii: state*smen and c*c*(^nomists was : She)uld 
tlie* sjnall holdini>:s newly-openeel be on a tenane'y basi> ea* 
an e)wnership basis ? Mue*h mi^i’ht be* said e)n both side*s, 
but, te) the le*e‘(ure‘r’s mind, it de])e*nel(*el chie‘tly on the* nature* 
e)f cultivation. If the tilliim* was such that permanent im- 
pre)Vi*m(‘nts did not e*ount and the* size e)f the annual croj) 
ele*pe*nde*d entiivly e)r chiefly upon the ye*ar’s labe)ur, it 
miM’ht be* said that te*nancy we)ulel suit epiite* we*ll. But In 
inte*nsive* culture of all sorts the incentive of owneTship or 
at le*ast lon^>’ period tenancy Avas essential for maximisini; 
the output from agriculture. 

soe lAU AND MOEAL BKNMCITS. 

The* stre)]i<»est points that mi^ht })e uru'e*d few pe*asant 
pr<jprie*torshii) are Roe*ial and moral. Asalre‘ady me‘ntione*d 
the* p(*as{uit propi’ie*tary Avere* a se>urce of stability te) s(K*iety 
and forme'd the be*st barrie*r a^^ainst rev^olutie)nary e*han<j'e. 
hiiral folk wer<M*ssentially e*e)nseiwati\"e and ijiti*nsel,\ at- 
taclu*d to the* soil, and the*y je^aloiisly ke‘])t up old eaistoms 
anel clun;^ to aneaent institutions. Th(*y did not chaii^e* 
Avith e*Aery current e)f fore*i»n infiuenev, and were not easily 
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Cfijolod into now-fan^jlcd Tho peasantry i\]no m\)^ 

l)lied tli(‘ Ik^sI soldiers anel sailors in most rountrirs. As 
‘'The Times” (of Loudon) in a r(*(*ent leading’ artiele j)ut 
it, “ From .\eomon’s sons came (he ('i’i‘ative energy which 
has curried Fn^^land throughout th(‘ world and built up 
1)(T Domiiiions and C^olonies. ” 

The ]>casaiit was not mtr(‘ly the mat(‘i*ial l)a(‘kdK)n(» of 
S(K*iety ; lu‘ fulfilled a \aluable moral fun(*tion as w ell. Th(‘ 
Beethiu^»’ masses of the ^reat (‘iti(*s laid little^ moral stamina, 
but the (‘ountryside madi* uj) for the (‘ity\s backslidin^^s. 
He (the le(‘tui‘(‘r) had seen lanisant lif(‘ in thi\‘e l(‘a(linA»* 
countries in Euro]K‘ and his experience was that tlie rural 
bilk w'lre rehmious, hospibible, patriotic, lcvel-hca(h*d and 
had a contempt for the shams of life. They wire, alon;^ 
with thos(‘ ma<.‘ni(i<H‘n( cnithedrals and beautiful jiaintin.ii.s, 
worthy I'lannants of th(‘ (liristiaidom of old. rniti*d 
diristendom wa^ n<i mores but rural Lurope^ miuht by its 
moral force .\’et restore the har'inoiiy and lu'auty that once* 
was (dirist(‘ndom. SaKation <*ome‘ IVoiu humble (ialiK‘c, 
•and not IVom j>roud diTUsahan. 

(’osT Oh juionreTUiN'. 

Fci'haiis the* W(‘akest point about pleasant proprietor- 
ship was on the side of production. Modern a;iri<‘ulTii]*e 
was liasiMl on scieaititie* nu'tliods, but th(‘ jieasant bad 
neither the* capital nor the* kneiwliMloe re*eiuireel te) utilise* 
(be* impre)V(*el iele*as aiiel methods use*el at i>resent. A lai’».»e 
farm e*oulel i)re)lUably emple>y the* late'st uu*thoels aiiel meist 
up-te)-elate* inachine*i*y ami tlius preieluce* at a low ea* e*e>st e)f 
])re)elue*tion per unit. The* small farm e*e)ulel not aflord te) 
(*mple)y sue*h lari»\*-se‘ale iue*the)els, anel liene*(* ceiuld ne)t heild 
its oAvn against its better off e*ompe‘tite)r. There* was mue*h 
loive in this argument. Moelern inelustrial me*the)els wean* 
sue*l] that only lar^e* units e*e)ulel e'lnploy up-te)-date anel 
<*ftie‘ient methoels, and only by usin^ elKe*ie*nt methe)ds e*oulel 
production become jiroKtable. Jn othei* Aveirels, farming.*’ 
liad b(‘e*e>me somewhat like* a manufae-turiim’ inelustry. 
Hewve\(*r, there were various eircumstane*e*s wdiie*h minimis- 
e‘el the aelvanta^^es of the lar^e unit in aAiriculture. Jii in- 
elustry the growth of the unit might be ace*()mpanied by 
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increasing returns, but in agriculture the niggardliness of 
nature inevitably brought diminishing returns instead, 
although improvements might for a time put off the 
tendency. The factors that led to increasing returns in 
manufacturing industries and thus made for the success of 
large scale (»perations were ( 1 ) an intensive division of 
labour due to standardization of the processes ; ( 2 ) the 
possibility of concentrating production on one six)t ; ( 3 ) 
the prolitjible applicjition of ccunplex msichinery 5 and ( 4 ) 
tninsport facilities. In agriculture these factors laid only 
a limited a])pliciition. Agricultual operations could not be 
rc'duced to routine, the work varying from season to season 
and tlu'refore standardization was not possible' to any con- 
siderable extent. Besides, these operations were spi*ead 
over a large area, and, as Prof. Fay said, a thousand 
acres of land surface could not l)e piled up in a centndised 
factory. Machinery had therefore got o)ily a limited ap- 
])licHtion in agriculture, most of the proeiesses being done 
l)y the hand. These were factors which restrict the advan- 
tjiges that a large fanu isissessed over a small holding. 
And this had been found true in practice. Some of the 
expert witnesses that appeared before the Se]l)orne Com- 
mittee in 1919 even argued that “ the gross returns per 
a('r(' increase in proportion as the size of the farm dimin- 
ishes.” This may not he true of all countries and all t>’pes 
c>f fanning. 


WHERE THE LARGE FARM SCORE.S. 

It has to he admitted, at any rate, that in certain kinds 
of agricultnn', in which msichinery has been extensively 
employed, as for exsimplc in arable fanning, the Isirge fsirm 
hsul the sidvsintsigc. In ploughing, drilling, resiping 
threshing and winnowing, msichinerj’ is now employed 
in whesit growing countries, and, as only large fsirms 
could purchase them, small holdings were at a dis- 
sidvsintsigc, especially where lalxiur was scarce and 
wsiges liigh. This could not be said of other fonns 
of farming — c.ji/., milk production, vegetsihle growing, 
fruit farming sind poultry kec'ping wherein machinery 
plsiyed a relsitively smsill psut and close personal super- 
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vision counted for niiich. In this field, at any ntte, the 
small holdinf»- bad succeeded and was bound to succeed. 

(‘0-01*KliATI0N TO THE IIKSCUE. 

PiTsoual care (“ould not make up for the lack c)E capital 
and cnterprihc. Tlu* laiisantry had less cornmand of 
capital and spent more for manure and seeds than th<' lar^o 
farmer and they usualb' marketed their produce on less 
fa\'otir.il)le terms than the latter. But the principle of co- 
operation had come to their rescue. Denmark and Ireland 
amonji' otlu'rs, had demonstmti'd to the rest of tlu* world 
bow the small holders could, hy combined effort amon^' 
themseh c^, secure tlu' advantjijjes of large sade jwoductiou 
and wholesale marketing Avithout losing their individual- 
ity and i)i'ivate initiative*. ( 'o-operative Credit Sex'ieties 
to-day cnahU'd the* p(>asant to get his capital without re- 
sorting to the usurious money-lender and he got it on 
easier terms, and Sujiply Societies of various kinds hi'ought 
to the ])easant’s door liis manure and seeds and feeding 
stuffs at as reasonal)I<' price's as a lai’ge fanner e^an pnre*hase 
them. In e-ascs where* maehineTy was esse'iitial, the small 
he)lele*r e'emid newv heerrow them from his Co-e)pe'rative See- 
ciety. J‘\)nneTly the* peasiints geet lewver priea's few their 
prexluce, hut iioav the Sale Seie-ie-tie-s enahle'd them to stand 
together like* a Cartel eer 'I’rust, anel eehtain the higlu'st 
j)riees ruling in the market. Impreeved methexls of cultiva- 
tiem iinel elairying w ewe being elemonstrated tee the peasantry 
hy the Ce)-e)peative* Sexietie's anel CieeviTiiment helped them 
hj’ impairing agrie'ultured e'ducation and by eepening elemon- 
stratie)!! farms anel e.xjxTime'ntal sUitieens, It w'as thus 
that the Danish jx'asemt made* his butter and che(*se with 
the* c'fficiency eef a kirgc factewy iinel the Hhe*nish peasant 
grew vine as profihible as his capitalist neighbour. The* 
jHitiito groAvers eif Be*lgium were te)-elay niiirkctiug their pro- 
eluce at top prices iinel ceiulel easily outAvit the midelleman. 

A ilAUl) LOT. 

It had also to he aelmitted that, except in countrie*s 
Avhere Co-opersitive Societies hael successful! Avorkeel the 
lot of the peasantry Avas still a hard one, OAving 
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to the exccH&tivo Bn])-(livirtion of proiwty the hold- 

of the i)oasaiitry had become too small. In France 
and India, at any rate, the sub-division or in<nrellement 
Ijas y:one to siuh lon^lhs that land had been ‘pulverizecr 
or re<lu(*e<l to atoms (^emiettemenf). The peasants were 
proml of their jwoperties ; y(it, in spite of tlieir liard and 
incessant toil, they could hardly keep lK)dy and soul to- 
fxetlier. Tluh* i)arsimony was such that most of them 
subsisted on tlje worst diet i)ossil)le and lived in their 
kitchens for economy — all this from roumliii" olE tlieir 
little holdings with some adjoining- bit of laud coveted by 
the family for ^generations. In these circumstances, it was 
no wonde*!’ that rural life became, to some extent mean, 
‘Snisera))h^, nasty, brutish and short.” As Prof. Marshall 
n‘marked, ‘‘tliey f>acnfi(‘ed the (aid for the means.” It was 
said that maii.v' oF the ])aid farm-lalMVurers of Kn<i’land 
("arned lK*tt(‘r incomes, ate b(‘ttt‘r food and 1 (m 1 happier 
livTs than the propriidary peasants of Franc'c. Such was 
the ojiinion of many trav(‘ll(‘J*s in France (c.f/., T^ady \ er- 
ney), and (waai economists like Marshall and Lord Krnle 
incliiKHl to that viewv. All (economists, how(e\(‘r, did not 
aj^ree. '' Th(‘ so-call(*d low style of livin*^’” (of Freiuh 
j)easants), said Prof, (finnan, “ is suj)erior to that of day- 
labourtM-s in many countri(*s with laiw and luTeditar.v' 
('>tat(\^.” Such was also the viewv of Prof. Fay who had 
studi(ed the subject at close (|uart(a‘s. He vsaid : ''' hile it 
may In* true* that many Fivnch p(*asant ])ropri(‘to]’s ar(-‘ 
w()rs(e off than the avca’a^ec Fn<>lish farm labourer, it is no 
l(‘ss true that some are l)ett(T off ; and it is (‘(Tlainly tnu‘ 
that in countri(*s like I)(‘nmark and Switzerland th(‘ lar;*te 
majority arc* b(*ttei’ off.” From the ]>oint of view' of 
(‘(‘onomie (*ffici(‘ncy, then*f()re, p(*asant j>r()i)ri(‘torship has 
many drawbacks which could imt lx* cjisily r(vtifi(*d. ( o- 
opca’ation had done much to imiirovc* the hU of the p(*asan- 
try, but co-operation was not all-i>ow(*rful. The (‘xcessive 
sub-division of holding’s at any rate, cannot be successfully 
.L>rap]h*d with by them. Government, with the help of 
the (‘ommunity, may be able to root out those evils. 

Iu‘onomic (*tticiency, how^ever, w^as not the only 
criterion by which an institution like the peasant proprie- 
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torship should be judged ; there were social and political 
considerations which could be divorced from the ecoDomi ^r . 
outl(X>k. It might 1)C, they say, that tlic |n*asaut propfu - 
tor lived hard, worked hard, aJid >et ^\a-^ on tlie bordd* 
line of wst^irvation ; but the f(*eling of indcj>endeiic(‘ vliich 
land ownership gave him and whicli made' him a useful 
and self-respecting citizen wiait a great way to compiaisate 
for that. Prof. Marshall gave even gr(*at(‘i‘ emphasis to 
this aspect of the question. He said : The^ (small hold- 
ings) give to llie agricultural labourer a stepi)ing stone 
ujnvards. pr(‘V(‘nt him from h(*ing eomj)elled U) lea\<' 
agi’ieulture to find some s(‘ope foi* his ambition, and 
thus ch(‘ek tlie gn'at evil of the continued llow^ of tlu‘ 
ablest and bra\(‘st Farm la<K to th(* towns.’’ Nobodv' 
would deny in th(‘st* da>s that population was one of tin* 
essential t*Iementsin national stnaigth. Ifan\ onedoubt(‘d 
it,l(‘t him a^k a luitriolie Frcaiehman. 

ris i.noi ri M \ i n envci. 

Proeivding tli(‘ l(‘eturiT slid : — 

We have now b^ask ourst‘l\'i‘s the (luestion : Wliat 
was the legitimate plaei‘ of jieasant i)roprii‘torslii]) in th(‘ 
present cxrder of things ? I shall foi* the present, make only 
a few ol)servations. In the old(*r countries which are 
thickly populat(Ml, then* is a real need for fostering small 
holdings ; for, in ino'^t of them, thire is going on an un- 
desirable overen)W ding in towms by the migration of >oiing 
p(‘ople who possibly arc allnri*d by the cheap cimana and 
other pleasures of towm lif(‘. The deiiopulatioii of tlu* 
country-side can only be previaitinl hy finding iittra(‘tions 
fertile ])eople, neariT liomc*. Tlu* small lioldings will 
give them honest and lionourabh* oeiaipatioii and may 
solve many of their (vonornie pro))l(‘nH. In thinly popu- 
lated countries where land is abundant and laliour d(‘ar 
(r.gr.j Canada, Australion and New Zealand) there is no 
such pressing need for a peasant proiirii tary. and in fact 
these countries have not y(‘t reared sucli a class. Small 
holdings thrive best wdien* land is limih'd and po])ulation 
is growing. Even in such countries tlu* proper iiosition 
of peasant proprietorship w ill depend upon the nature of 



agriculture. As ulretiiiy pointed out, the farm is likely to 
lx* large where cultivation Avill m^t Im* protitifhle without 
the ai)plicati()n of machinery : where such is not the case 
the small holding has ample chance. Tn the aise of Great 
Britain this am lx seen well illustratc*d. When land was 
used for corn growing small holdings were not wanted ; 
but since vegetable growing, dai)*y farming and ixjultry 
keeping are now becoming profitable, small holdings are 
incrciising, and there is a public dcisire to have them. It 
is gratifying to note that even some of the larger land- 
owners are enthusiastic in this mattar. 

IN A WELL-()ltL)KKKn STATE. 

The j)ropt)sition tliatcorn growing gives the advantage 
to the large farm has only a limited application in India, 
becau.sc, laiwur being ])lentiful and wages low, thei’i* is 
little incentive to tla* employment of labour-saving nuu'hi- 
iK'ry. It is not desirabh* for any eoiintry to have 
I'xclusivoly, ('ither large farms or small holdings. In a 
well-ordered state there mu,st be both kinds of culture. 
National life will be strengthened by a grt'ak'r diversity of 
tenure and types of holding. As Prof. Marshall i)oints 
out, “ there is public need in every district for small hold- 
ings as well as large ; for allotments and lai'ge gardens ; 
and generally foi* holdings so small that they can be workt‘d 
by people who have .some other occupation. ’ TJu* pro- 
portion of large and small holdings in any country should, 
it seems to me, depend uixni (1) the natuiv of farming, 
(1) the density of population and (o) the si)ecific sexial 
and economic needs of the country. All attemi)ts, by the 
community or Government, to increase tin* variety of 
holdings will certainly increase national welfare. Whei*e 
small holdings are fostered by Government, it is necessary 
that it should take special precautions agauist excessive 
sub-divisitni of holdings as also against their excessive 
con.solidation. Both are evils to be avoided, if .])ossible, 
by statutory euiwtmcnl. Governmeut will hav<* also to 
decide as to whether ownership or tenancy will suit the 
needs of the kind of i)eople for whom provision is is being 
made. Above all Co-operative Societies for credit supply 
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and sale should be provided and pliu-ed on a secure basi>>, 
for, it would be futile to open small boldiii»s without such 
institutions. There is no doubt that on the whole eo-opera- 
tiou is the {jreatest hope of tlie iwasantry in every country 
and in all circumstances. 

MU. STOCKP.VLK’.S |{KX1A1{KS. 

Mr. F. A. Stoekdale in j)roposin« a xotcof thanks 
to the lecturer said that they liad U) tliank Mr. Thomas 
for his interesting lecture. He had depicted (lie histi>ry 
of agricultui’td development in Engkind, and ha<l very 
fairly laid lief ore the lioust* the iulvaiitii^'es timl disadviuitt 4 (- 
es of petisant pi’oprietorship. He (the spetiker) did not 
intend to dwell on the manner agvit'ulture had developed 
in the West. In Ceylon, following the lessons taught them 
by Western methods, tlu* people had actiuired wetilth by 
ojicning rublxer atid coconut estate's. Now Ceylon wtis 
thinking of ameliorating the lot of the villager, by stiirting 
a system of peasant proprietorshii). 1 1 wtis thought that 
themilleniuni would lie reached once the system of peasant 
proprieteirshii) came into working order. Hut only careful 
and close organisation would bring success. 

Mr. Stockdah', continuing, said that in peasant pro* 
pri('tor.ship, the sub-division of land shoul<l not be ovi'r- 
looked. In Ceylon it was difficult to stop the villager 
froln parcelling up the land. Therefon' wlu'ii a system 
of peasant proprietorship was established there should 
be legislation to prohibit partition. At pi'Csent one did 
not know how to work out the problem. He wished 
the lecturer had gone into the <iuestion to suit the 
local conditions and contrasted the Western conditions 
with those prevailing in India. As in India Ceylon 
was confronted with the problem with no basic data 
to work on. The speaker said that the conditions 
of the small man ha<l changed tor the worse after war 
especiaUy in imported articles. In conclusion Mr. 
Stoekdale said the lecture should stimulate an 

interest in the mhiect.-^Ceylon Obserter> 
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teOYS AND GHiLS’ CLUBS. 


To Bkigiitln Fvkm Lhe and SiiinrrATK rnh fNoiijLHr. 

JBi/ E. J . Shorten, Division of Agricultural 
Education and Extension. 

Tlu- que.stioii of hecuriiig mi adequati* food ^u]>l)ly 
al reas()iial)](‘ prices and tlic a-oiioniic export of any sur- 
pl^l^ production, ih one of first importance in any country. 
Tliercfoiv a sound and efficu'iit system of ajjriculture is a 
universal necessity. 

One of the foremost means of meetiiiii this necessity 
is the wise forethoiiKht that ))ro\ ides for tlie adequate 
education in his runil scIkm)! of the farmer of to-morrow 
so tliat corr(>ct princii»h's of agriculture are instilled from 
.\outh ill the future farmer. v\n efli<'ient and ine\j)ensi\c 
way of scciirinu this cial is ihroiiyli the uu'iliimi of hoys’ 
and yirls’ cluhs. Hapjiil.v, a mosement in this direction 
has rec-entli been started in South Africa. 

AIMS OF ci.uns. 

The aims of this movement are, briefly— 

(l) to foster a love for rund life and make conditions 
pertaining? thereto more attracti\e; 

(i!) to etlucate in accordance with aiiprowd modern 
a^^ricultural metluxls ; 

(3.) to combine the interests of teachers, parents, and 
children ; 

( f) tode\elop self-help and teach the <lif?nity of 
lalioiir ; 

(.')) to enable school children to secure ”ood stock 
and seed and to teach the proper use thereof ; 

((>) to develop the swial amenities of the countryside ; 

(7) to demonstrate to the colnlnuiiity the lessons 
learnt in better home and farm practices. 
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A I’lONEER COUKTRT. 

The United StiitcH of America has made a feature of 
this branch of agricultural education, and there are hun- 
dreds of clubs throufthout that coimtry. The movement 
is subsidized by the (Jov eminent and by various local 
Ixxlies. In each county it is under the control of tlie 
A|>ricultural Uollei>e, and the country agent does the work 
of organization. Each club has its club leader, secretary, 
etc. Members of these clubs have to buy all their require- 
ments. 

THE MOVEMENT IN SOUTH AFRICA. 

Tu houth Africa a begining was mjvde in 1914 in the 
form of the Bo> s’ Mai/e-growing Competition under the 
dn-ection of the Department of Agriculture. This has 
now grow n into a w ide anrl interesting competition, but is 
almost solely confined to the Transvaal Province. It was 
formerly administered from the Potchefstroom School of 
Agriculture, but rtn-ently its control A\as transferred to 
to headiiuarters, Pretoria, with a view to extending the 
field of its operations. The success that has met this 
competition and the experienci* of other countries leave no 
doubt as to the gr(*at influence these agricultural clubs 
have in developing a “farming sense” in children. 

Tu the ordinary course the great majority of our cliil- 
dren in rural areas will become farmers or in some other 
capacity derive their liveliluxid directly or indirectly from 
farming. The aim then shouM be early in life to give 
them an agricultural bias an<l to instil a knowledge of the 
best methods of farming. 

GOOD RESCETR OBTAINED. 

The Eduration Dejiartment realizes this, and is 
actively engaged in furthering this object. Wc can already 
claim that much has been acliieved in this direction in the 
case of maize-growing. For twelve years the competition, 
referred to above, has flourished, and wherever the boys 
have entered, there has followed an increase in production 
in that area, due to the introduction of better methods and 
better seed. Yields of twenty bags to the acre are not 
uncommon, and are often exceeded. 
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Such a oumpetition, with ita 600. entrants, means that 
there are 600 demonstraton plots distributed over the maize 
growing areas, resulting in a wide dissemination of tlie 
knowledge most recimred by our mai.ze-farmers, including 
the use of better seed. 

Other branches of farming may similarly In; encour- 
aged, such as in poultry, garden crops, pigs, and calve^. 
It is the surest way to increase quality production. 

There are three essentials in the success of a club : — 

(1) The members Imve to do all the work themselves. 

(2) A clear account of costs and work done must be 
kept. 

(3) Notliing is to be issued as a fre« gift to a member. 
Donations in cash or in kind for the puriJosc of 
starting a club are to be viewed as a joint lial)ili- 
t.v of the meml)ers of the club. The liability 
must be discharged from the subse(iuent returns 
of memljers, on a rwreentage basis. Whether 
the repayment is made to the original donor or 
is merely placed to the credit of the club, must 
not effect the principle. The club mcml)er must 
realize at the fmtset that hax ing been silfordcd 
the means of acquiring material gain, it is a first 
duty, indeed a debt of honour, to make good in 
a practical manner his indebtedness to tlie person 
or other source which provided such orgiual 
mesins. This will not only inculcate a sense of 
gratitude, which is so morally essential in our 
dealings with one another, but will develoi) the 
business-sense, which again is so essential to 
mat^tl siKXicss. 

PKOSl'EUITY PKAOUE CIATIW. 

The Transvaal Agricultural Union inaugurated the 
Prosperity League Clubs scone years ago. This praise- 
worthy scheme has met with a certain measure of sUccess 
and is supported by the Transvaal Education Department 
and the Union Department of Agriculture. It is felt, 
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liowever, that jjreater Huccess would follow a closer colla- 
boration between these bodies. 

Hitherto no definite aims bav«‘ Ikhmi laid down ; and 
no printcid literature — so necessary and helpful to those 
interested in the movement — ^giviny: general information 
and detailing the various projecls that may be put into 
operation, has yet been issued, 

PAMI’IILKTS rRKI’ABEl) BY THE DEl’ARTMEyT. 

I’he Division of Agricultural Education and Exten- 
sion of the Dcpartnu'ut of Agriculture has now, however, 
prepared a series of pamphlets covering se\’eral of these 
l>rojects, viz. : maize, x cgchible growing, i>igs, calves, and 
l)oultry. 'I'hcsc i)amphlcts are available for distribution to 
Prosperity League (’bibs and to other schools wishing to 
start such clubs. 

It is advisable that em'h .school concentrate on one 
or two lines only. The members of a club may, howeM-r, 
undertake any projcK't they like, but for the sake of etmi- 
jx'tition it is d(>sircablc that a suflicient number should 
embark on the sam<* projects. 

The larger agricultural societies arc vi-ry keen on 
encouraging these clubs, and genci’ally make pi‘o\ision for 
such competitions. .\s liic^p clubs increase in number and 
usefulness the societies will undoubtedly evince greater 
interest and give more, opportunites and prizes for com- 
petition at their shows. 

In the Transvaal any clubs that arc forme,d should 
be alliliated with the Prosj)erity League. In order Provin- 
ces they should, if possible, attiliate with the nearest 
farmers’ association or agricultural socic'ty. 

VAUIOl’S l'HO.JE(’TS orTEINEO. 

The following is a brief outline of some jwoja'ts : — 

Poultry . — Kiudi uunnber to set at least two settings 
of any approved purc-bretl variety, and to feed and house 
according to moderji methods. Local breeders should be. 
approached to donate .settings of eggs to the club. This 
project to start in tlie late winter or (jarly spring and a 
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bhow to l)C held in the autumn. Costs and full records to 
l>e kept of work done. The followin^^ season this project 
can be continued as a “ laying test ” project. 

Dairy Calf . — Donation of suitable heifer calves tf) be 
obtaiiK'd from bx’al breeders and to be drawn for by lot. 
Each meinbtT to feed the calf according to directions. 
All the work in this and every project to be done by the 
member. Full details to be kept of feeds used. To be 
exhibited at the school show. 

Gardening . — Each mcnil)or to gn)w a certain area of 
veg('tablch or flcmers. Full details of costs, sales, (itc., to 
be kei)t and a s1k)w arranged at the most suitable time. 

Maize. — 4\) be according to the present Boys’ Maize 
Comi)etion. This project differs from the others in that 
substantial cash prizes, cui)s, medals, etc., are offered for 
comi)etitio». 

Silkworms . — In areas where there are mulberries of 
(he correct variety, this should be a popular project. Silk« 
worm eggs and advice may 1)e had from the Department 
of Agriculture. 

/V(7.v. — Weaners to be obtained and cared for as for 
(“dives. 

Any of these projects may be carrifxl on as a “ group 
pro.icct ” at the school, and it rests with the ingenuity of 
the teachers and pai’cnts to raise the funds necessary to 
commence these clubs and to collect prizes for the shows. 

It may be mentionHl here that this year agricultual 
demonstration plots for public schools were established 
under the su])ervision of Miss Alper, of the Division of 
Agricultural Education and Extension. These plots are 
situated at the schools, where fertilizing, seeding, and 
other demonstrations in agricultural practices are conduct- 
ed. This kit id of group or club work is proving to be 
very popular as it provides a definite project. 

TO FOBM A CLUB. 

The teacher must ctiU a meeting of his staff and 
pupils tind tuiy others interested, such as parents, members 
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of the l(x»i] farmerh’ association, etc. A oliairinan and 
secretary-treasurer must he electc'cl, preferably twichers, 
and from amongst tlui pupils three committee members. 
Then it must be decided which projects are to be imder- 
taken and how funds and donations of poultry, stock, etc., 
are to be obtained. The secr(‘tiiry inust thereafter com- 
municate with the Chief, Division of Agricultural Educa- 
tion and Extension, L'liion Buildings, Pretoria, stating the 
total number of members, and how many have entered for 
e^tch project, giving names and ages. 

All available i)aini)hlets on the subjects chosen as 
projects will be pro'. i<led, also a suggested constitution, 
which may be amended so as to suit local conditions. 

Club meetings should be held at h'ast once a month, 
and must, of course, be conducted in an orderly manner. 
To maintiiin interest it is strongly rcconmiened that at 
every meeting a short lecture b(* given by a (iiuililied person, 
such as an extension oHic(T, hwal farima-, or the tcacln'r. 

Success depends on the enthusiasm of the tesvehers in 
the project and their tact in dcjiling Avith the parents. 

The Department of Agriculture earnestly commends 
the movement to farmers, t(“iichers, and others intc'rested 
in the rural ar(‘as and the doveJojjinent of our agricultural 
indAistry. It is read>’ to render every assistance in aiding 
the moA’cment and invites iiKpiiries. These should 1 k" 
addressed to the Division of Agricultural Education and 
Extension, Union Buildings, J*retoi‘ia, and be marked 
“ Prosperity’ Lejjgue Clubs .” — Fanning in South Afrira. 
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THE SUGAR INDUSTRY IN SOME OF ITS 
CHEMICAL ASPECTS* 

By Jh. C. A. Brvirnc'f 

Probably no other food commoditj'^ has had so strong 
a fascination for the economist, the agricnlturist, the chemist 
and the engineer as sugar. In the first place, no other 
food product has been so frequently sub,jpcte<l to tariff laws, 
lx)unties, cartels, and other regulations. In the second 
l)lacc, the oj)eratious of ]>roducing sugar cane and sugar 
beets are the best examples of a system of agrieultun* 
Avhieh, although highly specialised, is prohaldy unrivalled 
in the extent and complexity of its relations. In the third 
place, sugar is the only food commodity which is sui)plied to 
the consumer in a state of complete chemical purity, the 
removal of the last traces of contaminating material thus 
ac-ting as a eontimK)us challenge to the ingenuity of the 
cliemist. Lastly, th(> numerous o])erations of sugar manu- 
facture ])resent a greater variety of attraetixe prohlenio to 
the engineer than is offered by atiy other branch of industry, 
(’hemists distinguished in other fic'lds, like Sir William 
Crookes, hax e gone out of their way to write treatises uixai 
sugar manufacture, and engineers distinguished in other 
fiehls, such as Sir Henry Bessemer, have gone out of their 
way to invent new machinery for the extraction of sugar. 
Important epoch-making appliances, like the vacuumpan and 
multiple effect, now used extensively in all hrauehes of aj)- 
plied chemistry, found their first industrial application in 
the manufacture of sugar. 

Engineers and chemists have too ()ften neglected the 
agricultural side of sugar production. The costs of plant- 
ing, cultivating, fertilising, and hfirvesting make up over 
two-thirds of the total cost of a pound of sugar, thus leav- 
ing less than one-third for the expenses of manufacture. 
Sight has often been lost of the fact that the cane or beet 
plant is the real sugjir factory', the extraction, evai>f»rating, 

’'Read befoi’e the Montreal Section on January 18, 1926 
t Chief, Bureau of Chemistry, U,S Dept, of Agriculture 
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and crystallising equipment being simply the m^ns of 
separating the sugar that nature had already produced. 
The neglect of the more important agricultural chemical 
processes in the field, where the sugar is synthesised by 
the plant from its elementary' constituents, is of far greater 
moment than an attitude of indifference to the chemistry 
of factory oiMjrations. 

THf: SOIL AND TUB CUOP. 

Cheinistiw assists the agriculture of sugar production 
in determing the chai’acter of soils and fertilsers, the 
varieties of crops, and the conditions of cultivating ami 
har\'esting which are best suited for obtaining a msiximum 
yield of sugar per acre. Surprisingly little attention has 
l)een given to the soil when sclettting tlie sites of some trop- 
icid sugar idautations. A newly created plantiition in the 
West Indies with a most exiicneive mo<lern factory equip- 
ment was brought to tbc verge of ruiiv tlmmgh failure to 
determine in advance the chanu'tcr of the land. The soil 
inwed to Ikj very salty, with the d^nsequcnce that the sugar 
cjine grown upon it yielded juices of extremely low purity, 
and so heavily charged with soluble chlorides thsvt profit- 
able sugar manufacture Avas almost unixjssiblo. Extensive 
<lrainage has Ixjen reiiuircd to free the fields of this planta- 
tion from their excess of salts, and to bring them into a 
condition suitable for successful sugar production. A pre- 
liminary survey of the undeveloiXNl land by an agricultural 
chemist would have prevented the initiation of such a cost- 
ly mistake. 

The proper treatment of soils where tliere is a dangerous 
accumulation of soluble sjdts is a pi*oblem which the grow- 
ers of sugar crops (l)oth the csinc and the l)eet) must 
oc’casionally consider. In the alluvial cane lands of Demer- 
ara, Mr. Maurice Bird has found the soil solution to con- 
tain at times over of soluble mtnenil matter, consisting 
of the chlorides, sulphates, Jin<l airlwnates of sodium, 
potassium, calcium and magnesium, which tend to accumu- 
late in the surface soil as a result of capillarity and evapora- 
tion. This enormous excess, due partly to the concentra- 
tion of soil water during protracted droughts, may result 
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in serious damage to the jlrowing crop by causing a diseased 
oonditiou of the cane known as withering. The dissolved 
magnesiuxn salts are particularly toxic to the cane unless 
their influence is counterbalanced by the lavouriug action 
of sufficient calcium bicarbonate, for pnxlucing which a rich 
supply of decomijosing organic matter is needed in the soil 
in order to supjJy the necessary carl)on dioxide. 

In order to facilitate the removal of salts from defective 
cane lands it is sometimes advantageous to break up the 
subsoil to provide better drainage. Periodic floexiing of tlx* 
land is also beneficial. The chemical processes of oxidation, 
hydration, and nitrification advance with great rapidity in 
trcq)ical soils, the elements of plant food being made a vail - 
ble in a much shorter period than in temperate zones. 
This would 1x5 a great advantage were it not that the forces 
which impair fertility are equally rapid. As one result of 
these chemical changes the soils of the heavy day sugar 
lands in Demerara become nuirkedly alkaline during cultiva- 
tion, a condition made evident to the eye by the 
solution of humus which colours the drainage, waters a 
dark brown. It is imperative for the maintenance of fertil- 
ity that the organic matter removed by oxidation and leach- 
ing be fully restored. 

A peculiarity of Demerara sugar cane juices and sxigar- 
products, to which Professor Francis, the former Govem- 
ment analyst in British Giiiana, called attention forty j-^ears 
ago, is the low optical iictivity of the reducing sugars. 1 
discussed this interesting question, when I visit(‘(l Denier- 
ara seA’^en years ago, Avith Sir John Harrison iuid other 
scientists. Mr. Maurice Bird attributes the idienomenon to 
the alkaline cjondition of Demerara soils, the effect of dilute 
alkali being to bring the polarizing power of a mixture of 
reducing sugars to tlie point of inactivity. Owiiag tt) this 
diaracteristic of Demerara raw sugars, some refiners, be- 
cause of the loss of the favourable differential Ixjtween 
dirept polarisation and sucrose content, which with the raw 
cane sugar of other countries amounts to several tenths of 
one per cent., have held that it was less profitable to refine 
sugars from this colony. The liigh purity of the Demcram 
raw sugarsj however, nullifies this apparent disadA^antage, 
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which, it should l)e stsited, is not equally pronouncetl at all 
seasons. 

The value of chemical analyses of soils as a means of de- 
termining their toxicity is generally miquestioned, but 
there is a wide difiEerence of opinion as to the value of such 
analyses as a means of detennining the manurial require- 
ments of a sugar crop. So many factors enter into the 
(luestion that deductions from soil analyses in one location 
(lo not apply to similar analyses in a different environmeut. 
It may Ih' said, howev er, tliat for a given region of similar 
agricultural and climatic conditions, soil analyses, when 
made in conjunction with carefully conducted field experi- 
ments over a peri<xl of years, make possible the fonnulation 
of certain general conclusions as to fertiliser requirements. 
Thus in Hawaii it has been observed that if the amount of 
PjOs dissolved from a soil by a 1 per cent, citric acid solu- 
tion exceeds 0.004 per cent, witli aii accomi)anying qusintitj 
of 0‘li) per cent, soluble lime and silica, no response is 
obtained when phosi»hatic fertilisers are applied to sugar 
cane. In the same way it has been observed that soils 
with a citric acid soluble ix)t{ish conttait al)o^e 0*03 per 
cent, and a fair amount of accompanying soluble lime do 
not generally give increased yields of sugar cane with ap- 
plications of i)otash fertilisers. 

THE NEED FOH NEW VAKIETIES. 

While the prodiiction of new varieties of sugiir cane 
and sugar l)eets is a subject that falls within the realm of 
plant breeding, the selection ol' the i)articular variety of 
best composition for sugar production devolves largely 
upon the chemist. The nt'ed of constantly improving the 
existing varieties of our sugiir producing crops is always 
dominant. Certain established varieties may give good 
returns for hundreds of yejirs, and then show a sudden 
degeneration from failure to resist new diseases. Thus 
the old Bourbon variety of sugar cane, which for centuries 
had been the chief source of the world’s sugar supply, 
began to decline in vigour about forty yesirs ago, and to 
succumb to the attacks of fungous diseases. The yi(‘lds 
of cane fell off enormously, and the sugar industry of the 
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West Iiwlies would have been ruined, liad Harriaoii and 
Bovell, in Barbados, not discovered at this time the fertil- 
ity of «u^^ar cane seed, thus opening the way to the pi*o- 
<luction of new varieties that were resistant to fungus 
disease. But now another malady of the sugar cane, the 
mossiie disiase, has appeared, and, as the fungus- resisting 
canes are notiinnuine to this new enemy, there has arisen 
an urgent demand for luwder varieties. (Vmsidcrablc 
- success has alroiidy been obtained in producing canes 
which are resistiint to disease and cold. Buriug the past 
five years the Loxiisiana Plxpenment Stiition has been con- 
ducting experiments uix>n the growing of sugsir beets in 
different parts of the Stiitc. The nssults of tlie preliminary 
work indicate that l)ccts plank'd in Novcnd)er arc ready for 
harvesting the following May, Avith a yield of alxuit 20 
tons of rf)ots to the aci’e, a sugar content of 1 2‘.'> per cent, and 
a purity .of over 84. If a b(*ct crop can 1>c harvested in 
Louisiana in Mas’ — .hme, and a rane crop in November — 
Dt'cember, the economic losses from idle factor^' equiiunent 
Avill })e greatly reduced. 

.SOPUCKS OK T-OSS. 

One of the most serious chemical losses in Ixdh the 
sugar cane and sugar beet industrj' is the destruction of 
sucrose in the crop betAveen the time of harvest and manu- 
facture. I'his loss may result frtAm the inverting action of 
enzymes after the cane has l^een cut, or from the fermen- 
tation of the croj) as a result of injury by freezing, insects, 
and othei' causes, or from the natuiAd ])rocesses of cellular 
respiration which fidic pbu'C in all sku’cd jdant materials. 
In the tropics, A\ lierc sugar canc is sonietimes transiwrted 
long distances, a week or more may elapse between the 
times of cutting and milling, Avith the result that under the 
Savourabh' conditions for back'rial groAV'tli the stalks reach 
the mill in a sfcitc of deterioration, the expressed juice be- 
ing sour and slimj' from the presence of acid and gummy 
(livomposition products. The clarificaition of such juities 
gi\'es the fackiry chemist a vast amount of trouble. With 
verj- badly fermented cane, sugar making is an impossibil- 
it.v ; Avorking up the juice into industrial alcohol is the 
■ onlj' hope of salvaging anything from the wreck. 
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It has been estimated tliat tlie ai'taal destruction of 
sucrose from cellular res] )irati('ai diirliio the stora^xeof su^n^ar 
beets, I)etweeu and she iiu». amounts ea(‘h ,\(‘ar in 

the United States to 000, 00(1, and lliar anotlier 

$5,000,000 loss occurs in tlu‘ laclory owin^ to the inability 
to recover as uiu(*h su^ar ber'ause of tla^ accumulation (^f 
objectionable nonsu^ars whicli haw ])een rendered soluWe 
hy meta])olic changes in the lu'cts during storage. 

The saving of tlu* immense losses A\hich result each 
year from the deterioi'ation of sugar caiu* and sugar beet^ 
has long cjigaged the attention of (‘lieinists. Immediate 
dehydration of tlie sHocmI stalks and roots has been proposed, 
the ad\()eates of this sehenu* holding that among other 
advantages tlie dried matca-ial (‘an he i)ress(*d into bales and 
lireserved for an indefinite juriod helore being worked up 
for sugar, tlius enabling the sugar fa(‘tori(‘s to operate all 
the y(nir inst(‘ad of for only a f(‘\\ months as at present. 
The insuflHei(Mit margin of profit in d(‘h>drating sugarcane 
and sugar b(*(‘ts at tlie present liigh cost of fuel and low 
selling ])rice of sugar lias lieen tb(' most serious obstacle to 
tlii^ )n‘(K*(‘ss of sugar manufacture. 

PLWT. 

Lea\ing now tlie agi'ieultnral sidi^ of our topic, it 
remains to discuss raA\ sugar mnnufaeture in some of its 
clu‘miearasi)e(‘ts. ]\fanufa(*turers of sugar ]ia\c jirobably 
been more im])osed u])on b\ tlie iiurehase of undeveloiied 
and impracticable patented jirocesses and ap])liances than 
lia\e those of any other j)roduct. It is instnieti\e to visit 
the sugar factoi’ies in (Hiba and other troi)i(‘al countries, 
and to note the exjxmsiveeiiuipmeiit discarded after a brief 
p(Tiod of use as uneeonomk'al or us(‘l(‘ss. 

The sugar jilanter has alwa> s sliowm willingness to 
adopt any suggested im])roAement, whether it he a new' 
ai)i)liance, such as a filter jiress or evaporatoi’, or whether 
it be an entire^ ucav process of manufacture. When tlie 
new scheme is backed b^ capital and well -organised pro- 
paganda, tin* isolated manufacturer iilmost helpless if he 
desires to ascertain tlie disad\antages of the proposed in- 
novation. Tra(ie publications, wdiose colums should be 
throw nopen to a free discussion of the pros and c( ms* of 
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evei’y process, are rarely useful in such an emergency. 
What is needed is a forum of open public discussion in 
which both the successfid and unsuccessful users of the 
process can state their experience, for it is only upon the 
iaisis of widely disseminated experience tliat progress can 
Ik) nuide. Too often in cases of this kind the pimchaser 
has been sold a problem instead of uAvell-de^'eloped process. 
Many engineering chemists can no doubt recall in their o\vn 
fields instances of a hastily exploited device in which the 
Imsic principle was sound, but tlie mechanical or technical 
development was so imperfect that after it had been tried 
uixm the manufacturing public ttie original appliance had 
to lie entirely changed. 

One thing which always impressed me, during my 
occasional visits to tropical plantations, was the wonderful 
durability of the old British sugar-house machiner>’. T 
have seen in operation walking beam engines and other 
appliances that liave been in consfcint use for over KO years. 
Tu (ommenting once to Sir Francis Watts, the former 
Imperial Commissioner of Agi’iculture in the W(‘st Indies, 
uiKin the excellent lasting quality of this old Scotch ami 
English sugar-house equipme nt, he remarked jokingly 
that it was too good, as the i)m‘chase of machinery whicli 
will never wear out, and which its owner, therefore, will 
never care to replace, is not alwaj^s the best economy. 
Indeed, some hold tliat the building of appliances to last 
for more than 20 years is an extravagance, as new, more 
economical devices which have lieen perfected should tlien 
be installeil in their place without further delay. Msichin- 
ery built for a short existence, however, has the frcciuent 
defect of structural weakness, and the heavy over-burden, 
which sugar making equipment must sometimes bear, de- 
mands the most durable kind of construction. This is 
imrticularly tnie in the case of sugar mills, which in grind- 
ing the new mosaic-resisting varieties of csine with high 
fibre content are subjected to enormous strains, far ex- 
ceeding anything that the designer of these mills imagined. 

The tendency of late years has been towards increas- 
ing the crushing, shredding, and rolling capacity of sugar 
cane mills, This is largely due to the desire for better 



sugar extraction, but it is also partly the result of an effort 
to obtain a more closely matted Idanket of Imgasse far re- 
taining the clarification mud, which in certain processes of 
manufacture is pressed out Wtween the rollers of the mill. 
High pressure crushing and milling, however, has brought 
in its train a number of disadvanUiges. M uch of the bagasse 
is reduced to a fibrous powder, which finds its way through 
to the final sugar, and by its moisture refeiining capacity 
('xerts an undesirable influence upon the keeping quality of 
the product. High milling alst) removes more of the gums 
and other collodial impurities of the cane, thereby increas- 
ing the difficulties of clarification. 

ConnoujAi. Impuritibs, 

The U.S, Bureau of Chemistry during the past few 
years has devoted considerable study to the colloidal im- 
purities of sugar beet juices, llu; removal of which is the 
most fundamental pnxvss in sugar manufacture. The 
siccurate determination of all the colloidal impurities in 
juices, syrups, molasses, massec;uites, and sugars is a some- 
what difficult jirocedure. The Bureaxi of Chemistry 
has employed ultrafiltration by means of standardised 
collodion membranes as the most suitable means of 
separating colloids for <iuantitative determination. These 
membranes will retain not only all the material 
which is held by the filters of the sugar fa(;tory, but also 
the minutely divided colloidal particles that pass through. 
The results of such detenninations upon the successive 
washings of different sugars showtHl that the colloidal 
impurities were distributed rather evenly tliroughout the 
crystals, which would indicsite a continuous absorption of 
impurities of this type upon the surface of the growing 
crystals while in the vacuum pan. It is evident that no 
manner of washing a sugar in the fartory centrifugals 
will free it from the contaminating colloidal impurities. 

The “ water soluble ” colloidal fraction from one sugar 
sample examined by the Bureau of Chemistry was found 
to liave a specific rotation of — 36®, which is approximately 
the value for the specific rotation of a gum prepared at the 
Bureau by Paine and Walton by dialysing beet molasses. 



This gummy impurity (rf tjie isugar did not reduce Felillng 
bolutioii until after hydrolysib by hydrochloric acid. This 
indicates thsit it is a polywicclmride, probably extracted 
from the beets in die process of diffusion. 

The presence of uneliminated colloidal impurities is 
not only responsilile for various sugar factory difficulties, 
such as ]X)or filtration, Uid vacuum-pun boiling, and delayed 
crystalhsation, but it is also a most common cause of off- 
ctilour sugar. These impurities may be of an inorganic 
as well as of an organic nature. In Demerara much 
colloidal silica finds its way from the soil into the cane 
juices and c-auses trouble in the factory bj interfering with 
the clarification and by pi'oducing scale uikhi the coils of 
the e\ai)orators. Suiarheating the juice before clarifjing 
with lime has been found to eliminate much of this 
colloidal silica, and to cause a marked improvement in tlie 
.\ield and fiualily of the raw sugar priKluced. 

I'lie liming of juices for clarification has for lenturies 
bei'ii one of the most inii»or tan t steps in sugar manufacture, 
>et until ver.\ riH-entb but little effort has been made to 
plac’e the control of this oi)orafion upon a si)-ictly scientific 
basis. Owing lo thi' well-known dcstruc 1 i\e action of 
alkalis upon reducing sugars, with the formation of dark 
(lectuniMisilion pnalucts, great care is needed in the ai^plica- 
tion of lime to sugar-cane iuice-.. 'I'lic theoretical 
(]uantit> of lime for neutralising tin. fri'e acid in a gi\en 
quantity of cane .luicc max la* meisurcd, but, because of 
iiniMTfect facilities and the liwk of opportunit.x lor a rapid 
iutermiving of lime and juice, there nia.x <Mvur hwal /.ones 
of liquid that are over-aiid under-limed. Thus considera- 
ble dam«ge may result from the destruction of reducing 
sugars at one instant by over-liming and from the inxersion 
of sucrose at the next instant by under-liming. 

Owing to the fact that the juices expressinl fr< an tbi‘ cane 
are of constantly xarjing aciditj, it bus been impossible to 
ilexise a perfectly satisfax'tory eonlimious method of liming. 
The operator who tests the reaction of the juiec with 
phenol phtbalei 11 at gixeii intervals Jnay obtain an axerage 
ratio of lime for a given floxv of uniform juice diat is fairly 
.satisfactory, but if the reaction or rate of floxv of the juige 
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should suddenly change he may not detect the diffwciMJe 
of conditions in time to prevent damage. 

To correct the defects of this symtem of euiitrol tlie 
Bureau of Chemistry recently conducted experiments in 
I’orto Bico upon continuous electniineter lueasureuients 
of cane juices by means of an automatic recorder. It nas 
found possible by means of this de\ ice to detect rapid 
fluctuations in the reactions of juices which were not rev ealc<l 
b> the intermittent methods of measurement, whether by 
titration or by Pn determination. With the reading of the 
automatic recorder constantly l)efore him, the opei-ator w as 
able to adjust the lime control the instant a change in the 
reaction of the juices was indicatc'd. The result*; obtained 
by the use of tliisnew instrument were exceedingly favour- 
ble, th extreme fluctuations in reaction, due to tcinjamiry 
or loc o\ erliming and undorliming. disai)peariiig. dh'> 
existeance of a continuous permanent record of the daily- 
juice reactions is also ol value U) the hu'hjry su])crintendciit 
for reference. The Jiext obvious stei) in clariflcation 
control will be an extcntion of the automatic recorder to 
an automatic devic(‘ for regulating the addition of lime to 
the juice. In fact, the accomi)lisbmcnt of this Kh-al is well 
on the way to realisation. 

The recent war gave an unjK'tus to the manufacture 
of white sugar on tropical plantations. Some enthusiasts 
predicted that in a very few years all the ctine-sugar 
refineries of the world would hav-e to go out of business, 
since tliey deemed it far more mmomical to make white 
sugar right where the cane was grown. This itropha-y 
has nev-er been reiilised for the reason thiit no )diuitiition 
has yet found it possible tomanufiu'ture white sugars equal 
in purity iind unifonnity of grade to refined sugars 
KothwitlistiUiding, howevtr, the failure of the prediction 
regarding the expansion of the tropical white sugar indus- 
try, there has kviiavast improvement since the war in 
in the quality of the raw sugars produceil ui)on cane plan- 
tations. 

This improvement in the i)urity of plantation raw 
sugars has not, however, always been accompanied by' an 
improvement in keeping qiuility, which is a chnracteritics 



of the utmost imi)orttince when the output of a factory 
lias to be stored over long periods of time. The keeping 
quality of a sugar is conditioned by two factors — the 
moisture content and the purity. Sugars of high purity 
and high moisture content deteriorate very rapidly as a 
result of the activity of yeasts, moulds, and other micro- 
organisms. The higher the piTcentage of soluble impuri- 
ties in a sugar, the greater the amount of moisture it can 
retain without, danger of deterioration. \"arious tables and 
rules have been devised for predicting the keeping quality 
of a sugar. The liest known of these is the so-called 
“ factor-of-safety ” rule of the Colonial Sugar liefining 
Company of Australia, iu;cording to which the moisture 
of a sugar must not exceed one-half the non-sugar if the 
product is to keep. Exjieriments conducted over a long 
period of years at the New York Sugar Trade Laboratory 
upon raw cane sugars of West Indian origin showed that 
the moisture shoidd not exceed one-third the non-sugar. 
This is now the generally accepted figure. 

But like all other rales the“ factor-of-safety” formula 
must be intelligently applicKl. A sugiu' confonning to the 
requirements of the formula will not detxTiorate only so 
long as there is no disturbance in the even distribution of 
its moisture. Let there bo, for example, an uneven distri- 
bution of temi)erature in the sugar, and the moisture will 
1)0 forced to migrah* from the warmer to the cooler portion 
of the mass. 1’here will then be produced zones of sugar 
with a moisture a)ntent alK)ve that prescrils'd by the safety 
factor, and in these places deterioration will at once begin. 

The risk of moisture migration in stored sugar 
increases with the size of the containing parcels. Smaller 
packages offer a proportionately larger radiating siirface for 
the same weight of sugar than bigger ones, and hence tend 
to hold the mass at a more uniform temi)erature, with less 
probability of dangerous high moisture regions, being 
fonned. It is for this reason that the storing and shipping 
of raw sugar in large bulk is a liazardous proposition. 

Sevei’al instances have been recorded Avhere the 
deterioration of raw sugars proceeded so rapidly that 
spontaneous combustion of the product took place with 
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almost explosiv'e violence. The evolution of ho mneli heat, 
far exceedin« the tolerance of tlie most resistant miero- 
or^»anisni8, is difticult to exi>lain. The hrst sfciges of the 
process are unriuestionaldy fermentative. Durinft this 
phase the product may reach a temperature of 70° or 80“ 
which approiiches the thermal death-point of the organisms 
involved. The second stages of the process, when the 
temperature mounts rapidly upward to the point of ignition, 
are of a vastly different character. Whether this results 
from the rapid oxidation of sonu* imsaturated fermentation 
product, from the sxidden dwomposition of some mistable 
endothermic compound produced under anu'rohic conditions, 
from the effect ol‘ some highly reactive ratal ytic agent, or 
from some \iolent exothermic reaction of an unknown 
character is a matter upon which at the present time we 
can only spcxiulate. 

Sponfeinof)Us decoiui)ositions v'cry Minilar to fcTinenta- 
tions may tsike place in concentrated sirups and niolasM's 
imder absolutely sterile conditions. For twelve ycar> I 
have had under ol)s(‘r\ation several sami)les of molassi's 
that ha\ e imdergone a slow' inversion of sucrose, a gradusil 
destruction of reducing sugars, and a slight evolution of 
gas, with a constantly increasing darkening of colour. 
Bacteriological examinations have failed to give positive 
indications of the presence of yeasts or other organisms. 
The cliange seems to be a subdued example of th(‘ old 
hot room froth lermentation, which is not bacterial, and 
is now' attributed by some investigators to a reaction 
between .amino acids an<l reducing sugars. It is known 
that under favt urable conditions this so-called froth 
fermentation of molasses' may jirweed \iol(>ntly, with the 
evolution of a large volume of gas and enough heat to 
carbonise the entire contents of the tank. 

Thk Sugar Tn'dustrv. 

The application of strict scientific principles has been 
follow'cd more energetically in beet sugar manufacture 
than in cane sugar manufacture. This we would expect, 
for the beet industry w'as developed in the highly civilised 
European countries, where skilled labour was abundant, 



and the cane industry was maintained in primitive tropical 
countries, where labour was shiftless and unskilled. In 
1852, taking the whole supply of the world, six times as 
much cane sugar as licet sugar was manufactured. Beet 
sugar kept gaining, however, until by 1884 the prtxiuction 
of the two kinds of sugar was alxjut equal, a little over 
2,500,000 tons esich. Beet sugar then took the lead, until 
in 1899 its production Avas about 5,500,000 tons, against 
a «me sugar production of about 3,000,000 tons. Then 
wme the ending of the Cuban war, and Avith it the applica- 
tion of the scientific principles Avorked out for the beet 
industry to the dilapidated cane factories of CuImi and Porto 
Uico. Modern methods of manufacture had also lieen busy 
rcorgiinising the cane industry in Hawaii, JaA’a, Australia, 
and other «HmtrieK. The production of l>eet sugar in 1 901 
reached nearly 7.000,000 tons, and since then has remained 
pnu'tically stationary. But the increase in cane sugar 
procluction, hoAA’ever, has gone forAvard each year by leaps 
nd liounds. In 1 907 the «me had caught up to the beet, 
the production of each kind being a little over 7,000,000 
tons. In 1908 cane sugar Avas o\*er 000,000 tons ahead, 
and in 1909 nearly 2,000,000 tons ahead, out of a total 
AA'orld’s production of about 15,000,000 tons. 

During the World War the beet sugar industry of 
France, Belgium, and other European countries suffered a 
serious setback, large fertile sugar beet areas having lieen 
within the zone of conflict and many hundreds of fjictories 
destroyed. In order to make ui» the deficiency thus caused 
in the world’s sugar supply, a great impetus was given to 
the ciine sugar industry of the tropics. At the close of 
the war the total production of the world’s beet sugar had 
fallen to .3,259,380 tons, while that of cane sugar had 
advanced to 11,957,232 tons, over 78 per cent, of the entire 
sugar production. Since 1919 the beet sugar industry of 
Europe has been rapidly recovering, the total production of 
the AA’orld’h Iwt sugar for the present crop year (1925 — 
1926) being 8,287,000 tons which is 33.9 per cent, of the 
entire sugar production of the world (24,398,214 tons). 

The futun* development of the world’s sugar industry 
will probably be more exteiisively confined to sugar-cane 
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growing countries. This is due principally to the lower 
cost of producing cane sugar, because of the cheaper labour 
of tropical countries, and the much greater yield of sugar 
l)er acre which the cane gives over the beet. Under the 
best systems of cultivation and manufacture, such as are 
found in Haw'aii and Java, more than four tons of sugar 
can be produced per acre. Gennimy, which leads in the 
production and yield of Ix'et sugar, can niise barely two 
tons of sugar per acre. Yet, notwithstanding the natural 
ad\ antages possessed by the sugar ctme, the production of 
b(*et sugar is Ixmnd to increase for many years to come. 
The sugar l)eet, as a root-producing plant of deep-feeding 
(‘haracter, plays a most l)eneticial part in the systems of 
crop-rotation which are best suited to diversified farming. 
It is a crop nhich from th<* standpoint of Iwth agriculture 
and national economy should always meet with the most 
favourable consideration in countries \vhich, like the United 
{States and t’anuda, are climatically suited to its best 
development, 


CAUSES OF INFERTILITY IN BOILS IN RELA- 
TION TO BACTERIAL ACTION. 


C. M. Hutcuinson, c.i.e., b.a.. 
Imperial Agricultural Bacteriologict. 


Infertility as a negative term suggests the absence 
of elements required for fertility ; it is necessarj', how- 
ever, to realize that infertility may result from the 
presence of substances or conditions inimical to the growth 
of plant. 

The causes of infertility in soils maj', therefore, l)e 
di\ndt'd iim) two main groups or classes : — 

(1) Those associated with tlie absence of substances 
or conditions necessary for fertility. 
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(2) Those depending for their action ni)on the pres- 
ence of deleterious substances or conditions liable to 
interfere with the growth of plants. 

To the layman an infertile soil suggests either a 
desert tract entirely bare of vegetation, or perhaps an 
area at one time under cultivation but now abandoned 
because of its infertility. The agriculturist, however, has 
a much higher standard of fertility in mind ; to him an 
infertile soil is one which it does not pay to cultivate or 
at the best is of such poor quality or condition that 
nothing but necessity would make him spend his time 
and labour in doing so. To this latter class belongs a 
large proportion of the arable lands now under cultiva- 
tion ; these have come <lown from their original condi- 
tion of high fertility as virgin soils ti) tbeii- ])resent state 
of comparative infertility as a direct result of the artifi- 
cial conditions of plant growth to which they have bet'u 
subjected during years of crop cultivation. It is Avitb 
this class of soils re<iuiring highly (>xpert treatment and 
knowledge that we are mainly concerned, those* in which 
the degree of fertility is so low that relatively small causes, 
or infertility factors may at any moment reduce their 
yield Ixilow the ixfint at which it ceases to pay to ctilti- 
vate them. It is tlierefore of prime, impoi’tance for the 
agriculturist to lie well acquaintiHl with the various and 
numerous causes of infertility which may rt“duce the 
condition of his soil and the amount of his ero]) hel(n\ 
the paying minimum. 

One of the most common and well understood 
causes of infertility is the lack of a sufficient BU])ply of 
those ingredients in the soil which are ne<’e88ary for 
fertility. It is impracticable here to deal with these 
except to point out that an insufficiency of plant foods 
not only affects the growth of crops directly but also 
indirectly by limiting the activities of those bacteria ujK)n 
which fertility depends. This is more especially the case 
with reference to the supply of humus, for reasons to 
be dealt with later. 

Water supply of course is a vital factor and must be 
taken account of both from the point of view of defi- 
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(■iency iind of excess ; this implies management of the soil 
in such a way as to avoid both deficiency or excess of 
water, the latter with its concomitant result of lack of 
air l)eing especially conducive to infertility by reason of 
its effect on bacterial activities in the soil. 

On the other hand, infertility may result from the 
presence of liarmful substiinces in the soil such as excess 
()f organic acids or <.)f alkali salts jmd in some cases of 
neutml salts including chlorides, sulphates and nitrates. 
With tliese causes of infertility we are not for the moment 
eoncenied, })ut others more genei'aUy distributed exist which 
are of gi’eat ijn])ortiince altljough perliaps not fully recog- 
nised as such. Under certoiu conditions toxic bodies 
are i)rodu(H:*d in s(.)ils and their influence upon fertility 
di'pends largely upon the (piantities in which thes^ are 
la'esent. (renerally spetiking, their production depends 
upon the existence of ainerobic conditions due to Avater- 
logging and is the result of bacterial siction of the class 
ass<K‘iated with this condition. In order to undersbind 
not only how such bacterial action bikes place but to 
arrive at an adwiuate concejition of its importance as a 
factor in soil infertility, it is necessary to knoAV something 
al)Out that class of soil organisms known as anaerobic 
bacteria. I'here is no definite dividing line between 
aTobes and anaTobes, that is betwetii such liacteria as 
require oxygen and those that do not ; there is an inter- 
mediate chiss the members of which (an tolerate varying 
degrees of a-ration or the reverse and even tliose species 
which are ajiparently obligate anaerobes can function in 
presence of small amonnts of oxygen, especially in cone 
junction with certain aerobic species whose jictivities reduc- 
the ox.A’gen tension in the soil water. The fact tliat it is 
necessaiy b) bear in mind is that soil conditions, so far as 
anu'robism or the reverse is concerned, determine whether 
ana-robic or airobic bacteria shall predominate in such soils 
Avith results which will vary in accordance with the 
characteristic differences of their action. 

AnaBrobic bacteria and anaerobic fermentations are 
generally associated ivith unhealthy conditions of one kind 
or another ; thus putrefaction as opposed to decay is pro- 



duced mainly by ana?robeB, which arc also responsible for 
most septic conditions and incidentally for tetanus. 

Anmrobic Imctcria in soils produce infertility in 
several ways: — 

(1) By the pi-oduction of colloidal bodies resulting 
from decomiK)sition of organic matter, plant residues, roots 
and stubble, dead leaves, green manures, oilcakes and 
cattle manure. These colloidal bodies tJike the fonn of 
bsicterial waxes or slimes which coat the surhu-es of the soil 
particles and tend to block up the pores of the soil, thus 
interfering with seration and dminage. It is of interest h) 
note that the coating of the soil i)articles both orgjinic and 
inorganic with bacterial wax has the effect of i)rotecting 
them from further Ijacterial action, tlms re<lucing the rate 
and amount of such important processes as nitrification or 
organic matter and solubilizsition of mineral phosphates. 
The fertilizing action of such partial sterilizing agents us 
toluene «in be partly attributed to their soh ent action 
upon this coating, exiwsing fresh surface's to bacterial 
action ; a similar result is produced by the mechanical 
rul)bing and grinding action of cultivation processes such 
as ploughing and harrowing, and also by the aeration and 
desiccsition resulting from the latter which tends to destroy 
tfie colloidal condition of the bjicterial slimes. It is imix)r- 
tant to realize that anaerobism in soils tends to increase by 
reason of the fact that the anaerobic classes of bacteria, 
whose growth and preponderance results from the preva- 
lence of this condition, are themselves cfipable of contribut- 
ing to and increasing it by the production of colloids; thus 
the vicious circle is completed and this tcndercy becomes 
of great practical importance. 

(2) by the production of toxic lx)clies which reduce 
fertility eitlier (a) directly as plant poisons, or (b) indirectly 
by their interference with nitrification. 

The first case involves exceptional conditions such as 
waterlogging, or a soil of naturally high non-porosity such 
as a heavy day. 

Waterlogging in the presence of organic matter results 
in the production not only of colloids but of plant poisons 
by anaerobic bacteria. The presence and action of such 



poiKons am be deiiionhtmted by watering pi atnts with ex* 
tracts of unaen)bically ineul»ited hoil.', apart from the well 
known effects of atteniptins to gro^v plants in soils in wbieh 
drainage has been interfered with or in whicb anaei-obie 
fermentation of organic matter has been carrietl out U> 
excess. 

The maize plant affords an interesting case of natural 
provision against iioisoning by organic toxins resulting from 
soil anaerobism; the siwndary aerial root sysU*in ccanmonly 
found in this plant is a provision against the absorption of 
toxins residting from anaerobic conditions due to excess t)f 
moisture in the subsoil, which the plant is able to avoid by 
putting out secondary iHjots into the surface soil at that 
period of its growth when HcKsling (»f the soil is liable t«j 
occur. 

Intoxication of the seedling maize plant is also liable 
to occur in wet soils as a conseciuence of biicterial iin asion 
of the seeds whilst the latter is still attiichcd to and is 
Itt’oviding nutriment to the young j»lant. This form of 
damage is prolmbly due to mec‘hanical injury to the seed- 
c»)at generally as a result of insect attack. 

A siwcial ease of anaerobism is that produced by the 
growth of grasses, the closely interwoven roots and 
stoloniferous stems forming a sod or layer not only relative- 
ly imixjrvious but giving rise to extra (luantities t>f COj in 
the surface soil by their deaiy. There is raisons, to 
Iwlieve that uialer certsiin conditions especially in ivet 
seasons, toxins are formed as a result of the decay of parts 
of tliis growdi; this result may be noticed where cut grass 
from the mower is allowed to lie during wet waithcr on 
the surfjice of turf, which is completely killed by this 
treatment and may not recover for months afti'nuu’ds. In 
addition, the partially anaerobic conilitions induced in the 
soil interfere with nitrifiaition and consequently reduce 
fertility; this effect may be observed and maisured and is 
probably responsible for the very marked and well known 
inhibitory action of grass upon the growth of trees. 

INDIRECT ACTION OK TOXINS ON KERTILITT. 

Nitrifying bacteria are known to be highly susceptible 
to the action of toxins of various kinds. Soil sterilized by 
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hesit is not only lacking in nitri£.\nng t)rganism8 but Avhen 
these are re- introduced by inoculation their normal action 
is inhibited by toxic bodies i)roduced by the action of heat 
upon the organic matter present. Similarly anaerobic 
inctibation of soil results in the production of toxins having 
an inhibitory eftect upon nitrification, and in addition cjises 
have been observed where anacirobic conditions in a sod 
have resulted in the multiplication of specific bacteria, 
capable of inhibiting nitrification by the toxic action upon 
the nitrifiers of (lie bye-products of their metabolism, 
This action is most pronouncal in presence of organic matter, 
which will fail to nitrify in a soil under reduced air supply, 
whereas the same soil under similar conditions of aeration 
will nitrify ammonium sulphate. That this inhibition of 
nitrification is due to the, production of toxins from the 
organic matter is shonn by the fact that nitrification dexis 
not immediately take* i)lace in a soil treated in this manner 
when complete aeration is provided subse(piently, but only 
commences after a pei’iod of time (some ten to fourteen 
days) sufficient to allow of destruction by oxidation of the 
toxins tlnis formed. 

In this (5ise therefore, we have an instance; of infertility 
cruised by interference' with nitrificatiem aixl re;sulting from 
the actiem of toxins not prcse;nt in sufficient amount to 
prexlue'e elirex'tly harinfid Jiction on plants. The Importance 
of rece)gnizing this se»ure*e of infertility lie's iii the freeiuency 
of the cx'cum'ucc e)f the conditions giving rise to it. Any 
conelitiem of the soil e-ausing any degre'e of tmaerobism will 
encourage the greiwth of the)se classes e)f bacteria responsi- 
l>le fe>r the; effe'e'ts de'se-ribed abe^ve; such cemelitions may 
arise from imi)r<)pei’ se>il management, such as plougliing 
when too wet, or from physical pre)pei'ties of the soil itself 
re'ndering it peculiarly liable to this source of infertility. 
KELATION OK THK ABOVE FACTS TO AGBICULTURAL 

OKEKATIONS. 


Agricultural operations consist mainly of : — 
f ll Cultivation, i,e., stirring tlie soil. 

(2) Irrigation or drainage', conti’olling 
the water supply and with it the air 
content. 



(3) Manuring — the addition of idant food in 
a suiUible fomi. 

(4) Selection of suitable crops and of improv- 
ed varieties to make the most of natural 
fertility or to minimize the effects of 
natural infertility. 

Cultivation : — The principal function of cultivation 
is to regulate the water supply of the soil and promote 
formation of available, i.e., soluble plant food, especially 
nitrates. Nitrification dep<‘udB ujwn a suitable lalancc 
lietAveen air and water supply and upon removal or oxida- 
tion of certain by-products of bacterial metabolism ; if this 
is not provided for, cither nitrification does not proceed at 
a sufiiciejit rate or the reverse iiction, i.e., reduction of 
nitrates by bacterial action occm's, the bacterial balance l)eing 
then against the accumulation of nitrates sufficient for 
fertility. Therefore tlie operations of ploughing, harrow- 
ing, ndling and intt*r-cultivation must bfj carried out with 
a view to maintaining in th<' soil such conditions of water 
supply and aeration as will promote nitrification at that 
time of year when the growing crop is ready to absorb it. 
Hot weather cultiv'ation has other functions besides 
that of killing out weinls ; this oi>eration has a 
very decided action in lowering the percentage of anaerobic, 
Uictiria, destroying many of the deleterious by-products of 
their growth including some colloids, by oxidation and desic- 
cation, and probably strongly discouraging certain infective 
and imthogenic organisms such as P« tritici and Bact 
solanacearum. Ploughing wet has an extremely bad 
effect on many soils ; the results is infertility due mainly 
to destruction of the mechanical condition or tilth, this is 
brought about largelj'^ by the operation of a most important 
factor in soil physics, namely the film of air which coats 
and closely clings to the soil imrticles and is only displaced 
with difficulty ; this air film plays an important part not 
only in the biological activities of the soil, but in maintain- 
ing its physical condition, and exercises a vital influence in 
preventing waterlogging of the soil particles. Ploughing 
the soil when it is dry, bj breaking up the particles, 
increases the ai’ea of their surfaces and wi^ it the content 
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of the air held in the form of the air film upon these 
Kurfaces. Ploughing when wet, however, abrades the air 
film and rubs it off, replacing it with water, removing the 
permanent air supplj' and bringing the soil i»articles into 
dose and adhesive contact. The puddling of clay such 
as is effected in a pug mill depends upon the action. 

Apart from the deleterious influence of compsiction 
upon the biological processes of soil especially nitrifica- 
tion, it must be remembered that plant roots nave to 
penetrate soil by sheer mechanical pressure and that many 
crops fail to do this in soils or subsoils whose texture is so 
close as to present mechanical resistance too gi'cat for easy 
penetration ; the “ pan ” liable to occur in arable soils at 
the lower limit of cultivation is a familiar instance of this 
condition. 

Drainage . — The princii«il object of drainage is to 
prevent tlie formjitiou or persistence of an anaerobic condi- 
tions in the soil ; it is unnecessary to reiH'at the resisons for 
considering anaerobism fatal to fertilit.c', but it may bo 
l)ointed out that in a soil of average texture and fertility 
not only may the whole existing supply of nitmtes be 
destroyed in a feAV days’ time by the existence; during that 
iwritKl of anaerobism due to waterlogging, but conditie^ns 
may Ije set up which will seriouly interfere with the pnKChs 
of nitrification after removal of the excess of wati-r. 

. Irrigation . — Where irrigation is the standard metliod 

of water supply for the crops, knowledge of the infertility 
factors above described is of even greater imiK)rtanoe than 
in unirrigated areas. Control of the water content of the soil 
not only places in the hands of the cultivator the power 
of supplying the water requirements of his crop, but makes 
it essential that he should possess all the information 
available as to the rdation between soil moisture and the 
numerous and complicated biological processes making for 
fertility or the reverse, and dependent on appropriate or 
mistaken use of this control. As the Avriter ixanted out 
in a paper in the Agricultural Journal of India, there is 
great need for research and investigation into the water 
requirements of soils under irrigation ; such enquiries could 
only be effectively carried out in irrigation areas and must 
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give <3ue weight to the biological factor. It is probable 
that the highly important problem of natural fixation of 
nitrogen in Indian hoUs is more likely to be solved by 
study of irrigated than unirrigated soils, and the results of 
the application the solution will most probably be more 
readily attained in the former. 

Manuring . practice of manuring is a recognition 
of the depletion of soil fertility by the artificial cultivation of 
crops. It is of course inpossible here to deal with this 
large subject in any way except to mention one or two 
points in connection with the relationship between the use 
of manures and the action of soil bacteria. We may con- 
sider as examples the supply of available nitrogen and 
phosphates as of practical interest and importance. 

Reference has already been made to the 
conditions, both favourable and the reverse, which occur in 
soil and which influence the conversion of unavailable organ- 
ic nitrogenous food into nitrates. It has been pointed out 
tliat suitable conditions so far as air and water supply in 
the soil are concerned must be provided by appropriate 
cultivation; it it also necessary to know something about 
the capacity of particular soils to deal with the sources of 
nitwgen in question, s.e., whether the soil af an area under 
manurial treatment is capable of nitrifyng the material 
available for this purpose. This introduces the intei’esting 
fact that instances have been found of soils in wnich not 
only does nitrificsition not occur, but examination has 
shown that nitrifying organisms are absent altogether. 
Although such soils are in most cases of a low grade of 
fertility ami will carry only certain crops, in other instances 
such as some tea soils, the crop flourishes and resi)onds to 
ordinary manurial applications in such a way as to suggest 
that nitrate nitrogen is not necessary to its growtli or 
well-being. This of course is also the case with rice 
under swamp conditions, to which crop nitrates are apparent- 
ly not only unnecessary but actually harmful, except in the 
seedling and in the latest stages of growth. In certain 
soils from the neighbourhood of Ranchi containing no 
nitrifiers I have found it possible to induce nitrification by 
aiiifidal inocuUtion with tutrifying bacteria, but this 



imjfjrovemen't) would probably not l)e a permanent one 
unless intensive ctiltivation and applitsitions of lime were 
maintained over considerable periods. 

Another consideration arises in connection with the 
nitrification of organic manures, this being the suitability 
of the latter for the process. Obsen'ation of the nitrifi(»- 
tion rate of various nitrogenous materials show a wide 
variation in their suitability an evidenced by this rate; 
mahua cake for example only nitrifies in soil after pro- 
longed i)eriod8 of tunc, probably owing to its content of 
saponin. In practice, it is important not only to keep this 
in mind, but to be aware of the fact that nitrification is 
inhibited both by unsuitable soil conditions and by the 
application of excessive amounts of organic nitrogenous 
material. Otlier iiuix)rtant factors come into operation in 
this connection and must be taken into account, but time 
forbids reference to them except to mention the iwssibility 
of loss of nitrogen as nitrate under conditioiis where the 
nitrification rate is so high as to lead to removal of nitrate 
by leaching by rain water passing through the soil. For 
this reason it is frequently advisable to apply dressings of 
«ike in separate doses during the growing season of the 
crop, in phice of all at one time. 

Phosphates . — The availability of i)hos]>hatic manures 
is intimately connected with l»acti*rial action in the soils to 
which they are applied. Two distinct styles of bacterial 
activity are concerned : (1 ) those which tend to solubHize 
otherwise insoluble phosphates ; (2) those ivhose action 
results in diversion of phosphate from the supply originallj' 
available for the plant. 

(1) It is probable that a large proiK)rtion of the 
naturally available, l)ecause soluble, phosphate in the soil is 
in this condition as a result of acid re-actions set up by 
bacterial activity, either by formation of organic adds or of 
carbon dioxide. It was originally considered that this 
action, generally associated with the decomposition of plant 
residues, such as green manures, oilcakes and cattle manures, 
resulted in the direct supply of soluble phosphates to the 
crop, and might be intensified by the method of comiwsting 
mineral phosphates with cwganic matter. Experience, 
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however, has yielded disappointing results with this 
inetho<l when utilized with the intention of obtaining 
supplies of soluble phosphfites, and ithas constKinently been 
largely abandoned; this in niy ojunion is a mistake, as the 
apparent failure of the method is due to the appraisement 
of the results in terms of directly^ soluble phosphate as is 
the practice with superphosphate, whereas so far as work at 
Pusa on this subject has gone it appears that changt^s in 
the condition of the original insoluble phosphate due to 
bacterial fermentation in the compost, take place leaving a 
certain proportion in a relatively available cfmdition in the 
form of organic phosphorus compounds, probably con- 
stituents of the bacterial cells themselves. Illvidencc exists 
kiading to the conclusion that the P 2 O 5 held in this com- 
bination can servt' as plant food undei* soil conditions, 
cither directly owing to the death of the bsicterial c<dls or 
tf) latiT changes in the soil of an indeterminate nature. 
My present opinion based on held and laboratory (;xi)eri- 
ments is, that bacterial action under suitable conditions is 
able to convert i)hosphate into organic combination and 
remove it from those influences which would otherwise 
tend to produce chemiail reversion to the insoluble tricalcic 
condition ; this organic combination Avill later prcisent a 
source of phosphate, hwd of relatively higher availability 
than the tricalcic form resulting from purely chemical re- 
version, or existing as such originally. The practical 
agricultural method of securing this result depcjids merely 
upon the provision of adequate soil moistui'e and sufficient 
organic matter to promote vigorous imeterial groAvth and 
activity ; this is om* of th<* principal functions of such 
operations as green-mauuriug. 

A more specialized style of solubilizati(Mi of phosphates 
occurs in the' case of that efftxjted by sidphur oxidizing 
bacteria. Time does not permit of anything more than 
reference to tliis process which 1 described in an article in 
the “Agricultural Journal of India” (January, 1924) and 
at the last meeting of the Boiu*d of Agriculture at Ban- 
galore. It is of course an artificial method depending on 
the use of sulphur and bacterial cultures capable of pro- 
ducing sulph\iric acid therefi*oiu,but it is of interest to note 
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that the method is now being ti^ed on a commercial scale as 
a source of phosphatic manure. 

(2) With reference to that class of bacterial action re- 
sulting in removal of phosphate from the root range of tlic 
growing crop it must always be remembered that bacteria 
are plants and as such wUl compete with the agriculturist’s 
crop for plant food in the soil. We Irnve seen that this 
Imppcns in the case of nitrates and there is reason to believe 
tliat it is an equally important phenomenon as applied to the 
supply of phosphates ; thus superphosphate Avhen applied 
to a soil is partly taken up by the crop, partly reverte<l by 
chemical action, and partly absorbed by bacteria. As we 
have seen above, there is reason for supposing that this last 
portion remains relatively available as compared with that 
which has undergone chemical reversion, so tlmt there is 
no reason for treating this form of bacterial activity as one 
likely to produce infertility in the soil. 

On the other hand practical experience shows that in 
our Pusa soils the combination of green manures Avith 
superphosphate produces the best results, so thaton the 
whole we may consider bacterial action in the soil as a 
favourable influence so far as siipplies of available phos- 
phate are concerned, and the aim of the agriculturist should 
therefore be to encourage such activity as much as possible. 
This can be done mainly by maintaining adequate supplies 
of organic matter, and the inclusion of the usual methods 
of doing so in agricultural practice forms another instance 
of a correct method based on empiricism derived from ex- 
perience. 

The selection of crops and use of improved varieties is 
too large a subject to be dealt with here. One j^oint may be 
referred to and that is the selection of varieties with special 
reference to the depth of root range of the plant ; here we 
come in direct contact with soil conditions involving degrees 
of anaerobism or the reverse, varying in accordance with 
the character of the soil and its agricultural treatment. 
Knowledge of the unfavourable effects of anaerobism such 
as have been described above will not onlj'^ serve as an 
additional incentive to the use of such agricultural op- 
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erations as will tend to diminish this condition, but may 
lead to the use of shallower rooted varieties in situations 
where soil and climate maj'^ render this additional pre- 
caution no^Ksary. 

In conclusion, it may l»e emphasized that so far us 
soil fertility is concerned, this condition or its opposite can 
never Ihj aseril)ed to one simph* cause alone but is associa- 
tod with the interaction of several. It is incorrect to say, 
for examine, that lack of oxygen causes infertility only 
herausc plant roots reciuire oxygen for healthy groAvth; we 
have seen tliat conditions in the soil producing an insuflici- 
ency of air tend to cause infertility through the combined 
operation of a number of factors, some positive such as the 
Itrodiiction of toxins and of colloids by anaerobic bacteria, 
and others negsitive such as the failure to form nitrates 
for want of sufficient oxygen to maintain the proper bac- 
terial Imlanee in the soil. The complete investigation of 
the reactions and especially the bacterial activities under- 
lying and ultimately resi)onKible for the complex changes 
and conditions in a soil, is (essential and necessary for any 
understending of the jwoblem of soil fertility ; in this 
country espec‘ially, on ing to the high soil temperatures 
which jnvvail during a large imrt of the year, and the cor- 
respondingly rapkl Imcterial changes resulting therefrom, 
any advance towards solution of this problem must depend 
upon a<le<iuate rec'ognition of the intimate connection l)e- 
tween soil fertility and soil l)acteriology. — Agricultural 
Journal of India, Vol. XXI, Part 2. 
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BOTANIC GAEDBN8, GEOEGBTOWN. 



Rainfall. 

Number of Pays of Rain. 

Erapora* 
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i 

S.S 
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B.S 
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■§ 

0 
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4 

7 
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11 
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1 
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6.49 
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Z 
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1 
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7.06 
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2 

1 
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1 
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1 

i ^ 

7.69 

May 

12.94 

1 

9 

, 8 

4 

1 1 

1 

1 17 

1 

4,88 

June 

20.82 

;i 

8 

;i 

5 

1 

' 8 

1 22 

1 

1 

8.66 

July 

11.60 

6 

c 
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6 

... 

21 

4.44 

Augnat 

9.82 

8 

5 
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:{ 

4 

1 

20 

6.22 

S^temlwr 

2.77 

4 

8 

1 1 

1 

... 

18 

6.87 

1 

October 

1.48 

8 

4 

1 

1 

... 

7 

6.78 

NoTember 

8.20 

4 

8 

2 

1 

•T» 

10 

4.76 

December 

18.87 

6 

9 

4 

5 

1 

24 

8.68 

Totals. 

* 80.82 

48 

61 

20 

26 

5 

169 

68.14 
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Stations- 

Wettest 

Day. 

1 Rainfall. 

1 Inches 

Hottest 

Day. 

iTemper- 
! ature. 

Botanic Gardens, 
Georgetown ... 

17th June 



4.18 

1 

|27th July ) 
20th Oct. ( 
jl4th Nov. ) 

, 90.0 

N«fw Amsterdam 
Public Gardens... 

1 

' 17th June 

4,16 

27th July] 
13th Sept 3 

93.5 

Onderneeming 

Essequibo 



1 

1 

17th June 

3.50 

a 12. 13. Api. 
14. IG, 21. St‘pt 

1 

92.0 

1 

Morawhanna 

N-W.D. 

^ 3rd July 

1 

4.30 

1 

1 

^ 1" 


AIR TEMPERATURE AND HUMIDITY IN THE SHADE 
BOTANIC GARDENS, GEORGETOWN, 1926. 


Months. 

Air Temperature. j 

1 

Iluniidiiy. 


Maximum. 

Minimum. 

Mean. 

Mean. 

January 

85.4 

74.8 

80.1 

76.7 

February 

85.8 

75.3 

80.5 

74.5 

March 

86.5 

76.1 

81 3 

69.3 

April 

87.7 

77.2 

82.4 

68.9 

May 

86.6 

76 9 

81.7 

76.3 

June 

85.4 

76.3 

80.8 

81.9 

July 

86.1 

75.5 

80.8 

79.3 

August 

86.4 

' 75.7 

81.0 

79.8 

September 

87.8 

1 76.7 ' 

82.2 1 

,79.9 

October 

88.1 

76.9 

82.5 

77.0 

November 

88.1 

76.5 

82.3 

77.7 

December 

85.2 

1 75.5 

80.3 

82.3 

Mean 

86.6 

1 76.1 

1 

81.3 

77.0 










EXPORTS OF AGRICULTURAL AND FOREST 
PRODUCTS. 


Below will be found a list of the Agricultural and 
Forest Products of the Colony exported during 1926. 

The corresponding figures for the two previous years 
and the average for the seventeen years prior to that are 
added for convenience of comparison. 

Product. Average 190r.2S. 1924. 192:}. 1920. 


98,677 85,896 97,714 84,659 

2,616,895 769,808 1,148,119 789,642 

118,888 1,160,757 1,845,248 2,017.862 


Sugar, tons 
Bum, gallons 
Molasses, gallons ... 
Oattle*food (Molasouit) ) 
tons j 

€acao, cwts. 

Citrate of Lime, cwts. 
Lime Juice, gals. ... 
Essential Oil of 

Limes, gals. ... 
Coconuts, thousands... 
Coconut Oil, gals. ... 
Copra, cwts. 

Coffee, cwts. 
Eola>nuts, cwts. 

Bice, tons 
Bioemeal, tons 
Cattle, head 
Hides, No. 

Pigs, No. 
fiheep, head 
Batata, cwts. 

Charcoal, bags 
Firewood, Wallaba, 7 
etc., tons 5 
Come, lbs. 

Lumber, ft. 

Bailway sleepers, No. 
Bobber, cwts. 
fifaingleB, thousands 
Timber, cub. ft. 


4,291 

1,102 

346 

None 

164 

None 

* 10,286 

9,785 

"'see 

396 

1,690 

1,660 

* 22,068 

21,804 

1,589 

16,508 

2,837 

4,681 

12 

None 

6,666 

4,470 

718 

None 

666 

391 

5,041 

8,902 

690 

427 

65 

37 

10,598 

12,284 

60,083 

42,040 

8,095 

6,477 

2,900 

708 

225,586 

180,863 

9,144 

39,288 

66 

85 

2,894 

1,278 

120,896 

168,464 


1,268 

1,076 

None 

None 

None 

None 

8,430 

1,974 

306 

277 

1,368 

816 

30,894 

18,778 

17,278 

34,111 

5,964 

6,904 

None 

None 

6,918 

2,914 

None 

None 

514 

44 

9,801 

7,916 

889 

550 

14 

None 

8,079 

5,334 

3,265 

38,504 

6,148 

7,716 

477 

2,034 

146,661 

189,034 

89,779 

10,798 

96 

307 

1,892 

1,812 

216,749 

313,461 


♦An average for eight years 1916 to 1928. 
records available prior to 1916. 




JOtJRNAl:, 

OP THE 

Board of Agriculture 

OP 

BRITISH GUIANA. 

VOIi. XX. APRIL, No.' 2. 


MEETING OF THE BOAKD OF AGRI- 
CULTURE. 


A Meotuiy of iho BcKivd of Ayricultiuv was liold at 
the Court of Poliey Hall, PuhliclfuiMiuffs, on 'I’la-sday, (he 
2()th day of April, 1927 at 2..'h) p.ni. 

Tlie followiufj: wore lavsent: — The Acting*' Director of 
Science and Agriculture, W. Francis, Esip, F.l.C., Acting 
Chairman. The Honourable R. E. Brassington, Stanley 
De Freitas, Es<t., M.A.,F.R., S. H. Bayley, E.s(i., E. M. 
Walcott, Esq., 11. L. Huniphrys, Es<i., F. A. Mackney, E.s(i., 
The Suiieriiitendent of the British Guiana Sugar Planters’ 
FiXiieinment Station (Dr. C. L. Whittles), The Director of 
Co-operative Societies (G. L. B. Gall, Esep,) The Economic 
Biologist (L. D. Cleare, Es(i., F.E.S.) Edgar Beckett, Esq., 
F.L.S., The President, The British Guiana Farmers’ Con- 
ference (H. A Britton, Esci.,) J. J. Da Silva, Esep, with 
E. M. Peterkin, Secretary. The Acting Government Veteri- 
nary Surgeon was also present. 

Excuses were tendered on liehalf of the Hon. C. D. 
Douglas- Jones, C.M.G., .Cohmial Secretary ; the Commis- 
sioner of Lands and Minos, the Hon. G. D. Bayley, C.B.E. ; 
the Representative of the Royal Agricultural and Commer 
cial Society, G. E. Anderson, Es«i., and R. Sti-ang, Esq. 

The minutes of the previous meeting held on tlic 
24th day of September, 1926, having been circulated to 
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the ]nemlKn> of the Board, and luuhifl received their ap- 
pro\al, wtre on tiie motion of the (’liairman bceonded by 
the lion. K. K. Brii^.Mn;>ton tahen ii'i read and confirmed. 

The Chairman reported:— 

I’lie rehiimption of duty of Mr. H. L. Humphrytt. 

Tile assumption of duty of Mr. AVm. Nowell, D.I.C., 
F.L.S., as Director of Science and .Vyricultureand ('hair- 
man, Board ol Agriculture, on the lstNo^elnher. J02(i, and 
his promotion on the KJth Noxeinher, lf)2l>, as Dirt'otor, 
Amani He.soarch Institute, Taugan>ika Territorj. 

Application from Mr. 'F. Earh- for two months’ leave 
of absence. 

Ajiiilication from Mr. (1. K. Anderson, He|iresentativc 
of the Ko.xal Agriculture and Commercial S(X‘iet\ for six 
months’ leave of absence. 


A])plieation from Dr. C. L. Whittles, Superintendent, 
British (luiaiia Suyar Planters’ Experiment Station, for six 
mouths’ leav e of absenci*. 


Death of filly foal at the Stud Farm, D’Crhan Park. 

B. Troop stable and compound, E\ e Leary, quarantin- 
ed for «1 am lers on 2l).l 1.2(), — (luarantine lifted on 1 1.12.2<). 

Death of im])orted ram slice]) at Onderneeinin^. 

Aililiation of the Berbice Ayrieultiiral and liitlus- 
trial Assticiation. 

^ A (Hliation of the Betervei-wagtiny and Triumph Farm- 
ers Association. 


Apiiointiuent of Mr. Stanley De Freitas, M.A., F.K. 
as an ordimtrj member of the Board. ’ 

Appointment of the Hon. C. I). Douglas-, Jones, ( ’.M.U. 
Colonial Secn'tary, as an ordinary member of the Board. ’ 

Appointment of Mr. F. A. Mackey as an ordinary 
laombor oi the Botird. 


The re-apiiointmeiit of the Economic 
ordinary member of the Board. 


Biologist as an 
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The re-iipi)<)intanent ol Mr. E. M. W aleott ll^ an ordi- 
nary member of the Ifoard. 

The re-aj)iK)iijtmeut of Mr. li. Str.nij> as an or(liiiai\\’ 
member of the lioarcl for one .\'ear. 

The expiry of tlic^ contract with the Daily (’liroiiiele 
for printing tlie flonrnal of tlie Board of AyriculLiire and 
ith renewal. 

The following appointments were made to the Board's 

( 'oimiiittees: — 

ExLCUTIVK CoMMlTTEL. 

Tile lion. ('. 1). Doujalas- Jones, C.M.ti., (olunial 
SeeretHr>’. 

Aokicultl’hal Exuiiution's (’oalmittm:, 

Stiinley DeEreitas, Escp, M.A., E.B. 

E. Beckett, JCsq., F.L.S. 

M'n.siniAKY J^nonCOTS t'oAlMlTTKli. 

1'. A. Mackey, Esep 

E. Beckett, Es<i., E.L.IS 

Livi, Stock C'ommittkk. 

Stanley De Freita,s, Flstp, l‘'.lt. 

PlAAT DtsKASKS AM) JhvSTS ( 'u.MiUTTlii:. 

The Assistant Botanist and Mycoloyist ((.'o-opUitive)i 
The’ Superinteudejit of the British (luiana Suyar Planters’ 
Experiment Shition. 

'I'Ik' CJhairman laid on the tiible ; — 

BepfU't on Farmers’ ('ompetition held on the East 
Coast of Denierara in December, IJtilt). 

flonrnal of the Board of .Vitrieultiire, \'ohnne XIX, 

No. 1 . fTonrnal of the Board of A}>rienltnri‘ \'ohime .\ 

No. 1. Annual Keport of Soi)hia Sugar Mxperinieut 
Station from 1st October, 11)25, to 30th September, 11)2(). 

List of liegirttcred Veterinary Sui'geons for 11 ) 27 . 

Agricultural Census Returns for 1926. 
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Report oi) Borbict* (Wnty Agricultural Show, 1027. 

Report oil Beterverwagting Agricultural Show, 1927. 

Serviceh of Stud animals for 192(5 and where stationed. 

lieixirt by Mr. R. A. Altson, A.R.C.S., B.Sc., 
Assistant Botanist and Mycologist on the suspected out- 
breaking of Mosaic disease at Sophia and Mr. Nowell’s 
remsurks thereon. 

Roiiort on pivsent position of An/idesnid. After 
some discussion, Mr. Britton moved seconded by Mr. E. M. 
Walcott, that the Government be asked to take action at 
once as this pest ivas becoming a serious menace to Agri- 
culture. This Avas can’ied unanimously. 

The Chairman moved that three of the fom* nun sheep 
imported iii September, 1926, be sold at cost price. Mr. 
DeEreitas asked that if sold they l>e disiiosed of at auction, 
but that he wa'- oiiposed to selling them, as no useful purpose 
would be ser\ed thereli.A . If the Dejiartment seriously 
proposed to inijiroAe the* sheej* in the Colony it Avould be 
necessary to establish a large flock and have annual sales. 
After some iliseussion it Avas decided that the sheep should 
not be sold but stationed in the farming districts. 

The Chairman submitted the decision of the Agricul- 
tural Exhibitions Committee Avith regal’d to the allocation 
of ^’^ote No. 62 — Grants-in-aid of Agricultural ShoAvs, 
Exhibitions and Competitions — $2,000.00 as under : — 


Berbice County Show 

91,000.00 

Beterverwagting District Show 

200.00 

West Bank Show 

200.00 

Farmers’ Competition, W. B, Demerara .. 

120.00 

Farmers* Competition, Mahaicouy 

60.00 

Farmers’ Competition, Plaisanoe 

60.00 

Aililiation Grants 

160.00 

Department’s Expenses ... 

200.00 

Total 

$2,000.00 


This was, on the motion of the Chairman, seconded 
by the Hon. R. E. Braesington, confirmed. 



The qiieKtion of individual exhibitw obtaining: prizPh 
at more tJian one Show was dirtcufised. It was decided 
tliat it was undesirable at present to place any restrictions 
on this, as the interchange of exhibits from one district to 
another very often serves as an ()bjc*ct lesson of what 
could be done if they trie<l. 

The Chairman stated that the Secretsiry, Board of 
Agricultui’e, had submitted the following suggestions for 
the improvement of the (luality of rice grown in the Colony, 
and invital discussion : — 

“ The Chairman, 

“ Board of Agriculture. 

“ Sir, 

In view of the steady deterioration of rice in the 
“(’olony, a matter of gresit urgency and imiKjrtance, 1 
“lane the honour to submit the following suggestions for 
“ your consideration and that of the members of the 
“ Board of Agriculture. 

2. Fifteen acres of rice arc* cultivatc*d at the Botanic 
“Cardens producing 41, .5(52 lbs. of si)ecially selected seed 
“ piuli, which is distributed to farmers of the* Colony for 
“ the purpose of improving the ciuality of rice grown. At 
“ one time a large percentage of the padi was given to 
“ poor farmers free of charge, but as there was no apparent 
“ improvement in (piality a nominal price w'as charged to 
“ impress on their minds the value of this seed. This 
“ method has also proved a failure, only a few growers 
“ having benefited thereby. At present the farmer pur- 
“ chases Ins seed padi from the Botanic Gardens, plants 
“ and reaps his crops and seUs every grain that is produced 
“ without retaining any from this specially selected seed 
“ plot for replanting. He again purchases seed from the 
“ Department and the same pnxedure is followed year by 
“ year.” 

3. These experiments cost $2,000 per annum 
“ which is money expended without any permanent benefit 
“ to the Colony.” 



86 


I. I that Uie lu,si)e‘c;tt»r ol DislrictH Ix" 

askctl to iUTiUii'c foi’ the cultivaLit)!) of Miiall amis, in 
“the ^al•ious rice "rowiiij* district'., to be planted with 
“.selected seed from our next crop, which will ser\c as 
“centres ol distril)ntion to each district for tin* following 
“year. I'hc seed path c“.in he sold to the tanners at a 
“price toeo\cr the cost (rent, value olpadi, eultivation, 
“etc.) ol these plots, which can he increased in si/c from 
“ year to .\«ir. This scheme should, in a lew' years enable 
“praetiealh the wholetolony to 1 h‘ planted with selected 
“ seed padi.” 

This s(‘hem(‘ could be imtiated without any 
“actual cost to the ('olon>. All that is retiuired is an 
“ ad\ anee from the tiovermuent to start the plots. This 
“a<l\anee will automatical! j be recouped when the crop i' 
“ reaiieil and sold, and it a reasonable jirotit In- alloweil 
“ for, these plots will eveiituallv become sell -sup])ortmi>." 

(1. It is usele.ss to leave the (piestion ol im])ro\e- 
“nient to the larmer. 11(' has pi’oved himself too la/v 
“and improvident m the past to expect any improvement 
“ from him.” 

7. These iih.ts shouhl be under the jicrsonal super- 
“ vision of the 'P ravelling \‘4ricultural Inspector, assisted 
“by the Resident A^ricultuiMi Instructors. When on 
“their rcHulur visits to the districts in cpiest ion they can 
“inspect them without incurriuy increised travelling 
“ expense.” 

1 llHVe the honour to be. 

Sir, 

Your obedient servant, 

(S“d.) E. M. Peterkin, 
Sccretar.v, Hoard of .\i>rieulture. 

It was agreed that the (pia lit \ of rice in the (\)]ony 
was very jvoor and that steps to imiirovc it were uece.s,sar5^ 
The Chairman sugyc'sted that a more eomjircheusiv e 
sch'-mc be drawn up. 

The rep >rt of the Special Stock Farm Committee was 
njt submitted as it was not completed in time. 
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The (’luiinnau reported tliat h(‘ laid roceiv(‘d an offer 
from tJu* Triuidad#I)epartment of A«rienlture to exehaiific* 
their Stallion Nel sweep ” witli the (>ovcrnnient Stallion 
Waterhass ” for a j)eriod of ,sL\ months. After some 
diwiihsion it was decided to aecept the f)llVr, 

'Phe ('hairman reported that arranyements had l)een 
made to import 1 ,0(Kt snekers of the (riant l''i<> Banana. 
These would )»e planted at tin* Board’s (Quarantine Station, 
Briekdam. 

The (‘hairman mo\ed the following B.\ -laws for the 
control of the Blant (Quarantine Station, deorsetown: — 

1. The Station sliall he situated in suoli place as (he 
Blant Diseases and Bests Committee mav decide from time 
to time. 

^dsitoi’s sliall not he iK‘rmitt(wt unless jwoperlv 
anthorise( 1 

‘5. TresjjasM'rs wdl he pros('cnted. 

1. No j>erson shall remove an> jdant or part thereof 
from precincts of the Station. A\ithont AAritten i»ermission 
of the Chairman of th(' Board of Aurieiiltime or his 
Deput\ . 

.■) Iai'I’a jursou who infrin«es tlu'sc Bv-law ^ isliahle, 
Oil siimmar\ eoin ietion. toa i)enalt\ ol 'PweiitA -four dollars 
(OrdiiiaiKt II of l<S!)l-tfl (!>)) 

'I'hesv wei‘e seconded h\ the (loAernmt'ut Keonoink 
Ilioloaist and carried iinanimou-t\ 

Mr Britton asked (In follow ina (piestions notkc of 
AA’hich had becm «iven : — 

1. — Whet her or not there is on record a posi- 

theeaseof Banama Disease ini<«“cil Banana cnltiAation ; ii 
there is no known case, will the Department of Scic'iice and 
Agriculture take st('])s to ascertain whethei' or not the 
disease exists in the CohAuy ? 

Au'^nrr . — The folloAAing Mc'inorandum on Banama 
Disease prepared hy Mr. R. A. Altson ; — 



Memorandum on Panama Disease. 

An exhaustive examination o£ dgtwirtmental rcixjrts 
“ from 1H8{) to date shows that Panama disease of l)ananas 
“ lias nev(*r })een recorded in this Colony. 

“ The only diseases of musaceous crops (i.e., plantains 
“and bananas) which have been reporte(i are the 
“ following 

“ ( 1 ) A liiuiterial disease affecting plantains, and at least 
‘‘one type of banana, namely the Dwarf or Chinese 
Cavendishli). 

“ (2) A disease, said to be caused by a fungus 
{FslUaginoidella oedipigera), known as Surinam disease 
‘‘ or ‘elephantiasis’, which is quite distinct from Panama 
‘‘ disease, and of little economic importance. 

“ (,1) Antliracnose of Irnnana fruits duetfi (Hoeofiporhm 
“ musarutn. 

“ The bacterid disease of plaintains or, as it is usually 
“ called ‘ plaintain disease ’ has been known in the Colony 
“fora great number of yeiirs, but it was not until 191.5 
“ that its bach'rial origin became recognised. T klieve it 
“ tf) Ik* identicid with a disease known in Trinidad as 
“ ‘moko-diseiise’, which lias recently lieen shown to lie due 
“to abact(‘rlum (/>. SoJanaccamm) known in many parts 
“ of the world as the cause of .destructive wilts in several 
“ croji-plants. 

“ The external and internal symptoms of plantain 
“ disease are very similar to those of Panama disease, and 
“ this is not surprising, for although their origins are quite 
“ distinct (Panama (lisease being caused l)y a fungus, 
“ Fnmriim cvbeme), lx)th are diseases of the* vascular 
“ system. On account of this similarity, I have no doubt 
“ that «ises of this bacterial disease have at times been 
“ mistaken for Panama disesise. However, they differ very 
“ uddely in their relation to the various tyiies of musaceous 
“crops. The Gros Michel or Jamaica banana is extremely 
“susceptible to Panama disease, Imt resistant' to the 
“ bactt'rial disease. On the other hand, plantains, W'hich 
“ (tre very susceptible to the bacterial disease are immnne 



“to Panama diheaHO, and the Dwarf banana althongh 
“ HUBceptiblc t<^ l)acterial disease is liighly resistant to 
“ Panama disejise. 

“The yell known fact that the ravages of Panama 
“disease were resixinsible for tlie failure of a highly 
“ organised banana industry in Surinam, has led to the 
“ belief that this disease must of necessity be iwesent in 
“British Guiana. 

“ There appears to be no evidence, other than that of 
“ a ciisual field observation, that Panama disease existed in 
“ Surinam prior to the esfiiblishment of the banana industry, 
“ that is, prior to large importations of suckers from 
“Jamait'a. These imi^rtations were made in 190(5. Tn 
“ the following j'car, mrording to a statement made by the 
“ then Surinam Government Botanist, ‘some cases of 
“ Panama disease were noticed, but it was not yet serious.’ 
“ By ] 908 the disease had l)egun to cause heiivy losses 
“and this was the beginning of the end of the Surinam 
“ industry. 

“ Tt is HOW' known (though at the time the knowledge 
‘Svas wanting) that in 190(5 when the i7njK)rtations w'ere 
“made, T’anama disease was present in Jamaicii having 
“ l)een introduced by labourers returning from the infected 
“ fields in Panama, an<l there is tlierefore decided justi- 
“ fication few supposing that the disease w'as intrenlueed into 
“ Siirinam on tlie imported suckers. 

“Four offieial introductions of banana suckers into 
“this Polony feom (lue'stionable sources are on record. 
“ Three* from -lamaicsi anel one fi*e>m Surinam. 

“ The three from eTamaica ai*e not, in my (^leinieui, 
“open te) suspicion. The first tA\o w^ere made at a perioel 
“(in 1888 anel 1890) when, it is safe to assume, Jamaioi 
“ was free fnem the disease, for it hael nor then developed 
“in Panama. The third took place in 190.'), when suckers 
“ rei)resenting 27 varieties, mostly of Asiatic origin, wciv 
“ received from the Hope Gardens. These gardens are 
“ known to have been free from infection at that time. 
“ The fourth introduction, that «)f the Congo l)anana from 
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“ Snrinuin in 1 i) 1 1, nnsht at fiivt Ik> regarded with sUKpicion, 
‘’but, considering the circumstances under ’\\hichitwas 
“made, then- can i)e litth* d()ul)t that e\ery precaution nas 
'‘taken to j)re\('nt the admission oi tl)e disease. 

‘‘Of course, it cannot iie stated as a positive fact tliat 
“ I’anama disease i'' alwent from lintish (iuiana ; liut only 
‘Ohat there is no evidence that it is present. Were culti- 
“ vators regularlv to snhmit susjaeioiis cases for examina> 
“ tiou it would 1«' iiossihle, after a jieriod ol time, to ex- 
‘‘j)ress a more definite opinion in regard to tliis matter. ” 

“ Susj)ieious (“ases would ho t'ases of wilt (H'euiTing in 
“ the (Iros Michel (Jamaica or Martinique) banana. Cases 
“of wilt in idantaiiis, Dw'arl, (luint Fig (Cokcritc), Congo 
‘‘or red l)anana''do not fall into this eat egorj . 

(Sgd.) TC A. Altson. 

Assistant Botanist and Mv^dogist. ’’ 
12/1/27. 

2. (liuytldii . — What, if any, are the citrus and other 
fruits, budded from standard varieties, that are now avail- 
able to the imhlie at the Botanic Cardens ; if none, when 
will such be available '' 

Antrim . — There are none available at jircsent, and 
none will be available lor some time. It will be IS months 
beiore the seedlings now being grown lor stoi k will Ih* fit 
lor budding. 

An earlv start in this dirwtion is hoped to be made. 
A consignment of bud-w<K>d is sho 1 tl^ expieted IVom 
Trinidad, and sjiwiallv named varieties from Floritla. 

.'!. — lias the Department of Science and 

Agriculture taken steps through the Fxc'cutiv e Cov eriunent 
to obtain lor the Colony a grant from the tl,00t),000 
Imperial \ ote, to IxMitilised as a nucleus for founding a 
Fruit Industry as per Keixirt of the Economic Committee. 

This was jxvbtponed. 

4. Qik — How many of the Agricultm*al Students, 

who received training at the Botanic Gardens, have by 
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Government been settled on the land ; if none, why ? 

This was postponed. 

0 , Q}irsfhi >. — AVhether or not the Acting Director of 
Science and Agriculture will take stei)s to introduc(' a l)et- 
ter variety of Oitrus Fruits, e.g., W'aslungton Navel Seed- 
less Oranges and ({rape Fruit ? 

Answrr . — ^Thc following niiipite written hy Mr. E, 
IV'ckctt, Travelling lusp.K'lor ; — 

“ Acting I). S. A., 

“W'itli rcsjw'ct to the Washington Navel 
“ Seedless Oranges — these were lit)port**d when Mr. G. S. 
“ Jeinuan was (|<n’ernmeiit Botanist. They did very bad- 
“ ly, producing fruit that Avere extremely jxior, lacking in 
“juice and flavour. The late Mr. Junor also reported 
“ad\ersely against this well-known Oi-ange. Apparently, 
“climatic or atmostdierie conditions were against it. 

(Sgd.) E Igar Bwkett, 

Travelling Inspector. 

26/d/27. 

(5. — Whether or not steps will be fciken to 

import about 50 lbs. of English potatoes suitable for idant- 
iug ? 

This Avas postponed. 

.Motio.n's by Mb. II. A. Bbitt<j.n. 

1. That in the inter<>st of developing an<l maintaining 
an E.vport Trade of Frodnet* I)y the small farmers, it is 
newssary that Produce Inspectors he aj)j)ointcd. This 
Avas postponed. 

i. That the Board recommend to tiovernment the early 
introduction of legislation making it obligatory on Agents 
of small Farmers to keep proper hooks and make daily en- 
tries of all articles sold. 

This was seconded hy the HoJi. 11. E. Brassington 
and carried. 

Mr. Bwkc'tt did not support this motion and remarked 
that he did not think that roguery, if it existed, could be 
cured by book-keeping. 
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8. That thiH Board tnke the necesHarj’ ateps to increase 
production, and decrease the imiiortiition of certain artich's 
of foodstuffs. 

This was postponed. 

4. That the charge for Poultry Eggs be reduced by .)0 
per cent. 

This motion was not carri(Hi. 

5. That two of the Ram Sheep be disposal of, 

This was withdrawn. 

6. That the Bulls l)o taken from place to place in the 
several Counties so that the small man may have their 
services to improve the breai of cattle. 

This was withdrawn. 

The Hon, R. E. Bnissington laid on the table the 
following Resolution received from the County of Esse- 
(luilx) Agricultural Association : 

“ ir/ic/m'' the entire District from Johanna ('a*ilia 
“ to Annandale has bam floodal for the past ten days and 
“ in conse(iuence of sxioh flooding serious losses ha\’e been 
sHstainal by all sections of the community, especially 
“ Rice farmers and growers of ground i)rovisions. ” 

'''' And u'het'eaa the such floo<ling has l)een caused by 
“ the bursting of the Savannah Dams aback of Pin. Cullen 
“ and Annandale, ” 

“ And irhereoK the bursting of the said Dams Avas due 
“ entirely to the Savannah water l)eing unduly checked at 
“ the Relief Koker under tlie right of way trench at the 
“ Oena Creek, the said relief koker being only of 6 ft. 
“ lK)re, it is obvious that is utterly inadequate to cope with 
“the discharge from two 12 ft. sluices .and a 4 ft. 
“box koker.” 

“And whereas it is necessary that a twelve ft. sluice 
“ be put down immediately at the right of way trench 
“ crossing the Oena Creek in place of the 6 ft. tube as a 
“relief from the Weirs and box koker above-mentioned.” 



“ And irhereati it is imperative that the Irrigation and 
“ Drainage of the District be placed on a sound footing 
“ ami under the control of a Competent Authority.” 

“ Be if remhrd that this Association desires to repre- 
‘‘ sent to the Board of Agricultiu’c the seriousness of the 
‘‘l>osition Avith a n^iuest tliat (lovemment l)e asked to cx- 
‘‘ pedite the passing into LaAV of the proposed Irrigation 
‘‘and Drainage Bill with the view to the prevention of a 
‘‘ recurrence of this scandalous state of affairs. ” 

He explainal that the Irrigation and Drainage Bill 
had already been passed. 

The Chairman then adjourned the meeting to a date 
in May to he fixed later. 
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RTJPORT 01^ EAST COAST FARMERS’ 
COMPETITIONS. 

The ActiuH Diroct/or, 

Science and Aarioulture Department, 

Sir, 

Wo have the honour to Kubmit our roi)ort on tlie 
Farmers’ Oomp(‘titions on the East Coast of Demerara, at 
Victoria, Nai)aclis, Colden drove, Friendshi]) and Buxton. 

2, In judging these Villagc'h we were guided accord- 
ing to whether the competitors had been carrying out tlie 
agricultural instruedrm given them throughout tlie year. 

We are pleased to be, able to report that there arc 
signs of improvement, and a considerable awakening on the 
part of the maiority of the farm(*rs. Wt* Avere (‘specially 
pleased with the work Ix'ing (airi'icd on by th(‘ farmers 
at Nabaclis. 

Special mention might lx* made of the tilth, that 
many farmers liaA'e pnx-ured in their provision Ixals. 
Such tilth could not laiA'e b(‘en secured without deep 
ploughing daring the disiistrous pcii’iod of drought, AA'hcn 
natunilly all farmers A\'ere very discouraged and it took 
considerable labour and a great deal of grit and determina- 
tion to fork these lands, Avhen they Avere of the (’onsistency 
of coiuT<‘te. 

.‘1. We arc glad to be able to r(‘i)ort that some of the 
farmers in these Districts are beginning to take an int(*rest 
in ground-nuts, and we haA’e every ho])e of .seeing a fair 
area under this l(»gume during 1 !)27. Small plots liaA'c al- 
ready lieen planted Avith satisfactory resAilts. 

It is a pleasure also to report that a much greater 
interest is being taken in the jdanting of permanent cro])s — 
seedling beds Avith Arabian and Liberiiui cofft'c hfi\ e iil- 
ready been starttnl, so that aa^c can look forward with 
confidence to seeing coffee being ])lautctd on some scale 
during the comiiAg year. Young coconuts have also l)een 
planted, and muck greater care has been given to selection 
of s«edling« and the spacing of the palms, 



Interest Is also bdnfi aroused in bread-fruit and 
bread-nuts — the latter can readily be converted into butter 
and the former always commands a i*eady sale. 

Thes (3 fiirmcrs ai'e now takiuK a much ^T<*!iter inter- 
est in iiniiiiii”:, and some citrus trees intellife'ently ])runed 
cjin l)e ol)served here and there. It is interesting to note 
that already pruning tools have heiai purcliased and used 
on co-operative lines. 


4. AVe inspeelc'd \’ietoria on tiie 1 st instant, tiolden 
rirove iind Kahaclis on the ^nd instant, wliilst Buxton 
and Friendship Avere “judged” on the .‘Jiv! instant. 


The I'ollowing are 

tlie results — enlrivation, diainage 

ind sanitation : -- 




Per cent. 


(\ INx.le 

(Itt 

... >:Dt).o() 

Adanis 

.')S 

S.t)!) 

B. Bussell 

.')t> 

(i.lll) 

B. Benn ^ 


( .').t)t) 

T. Dover ^ 

♦ ) 1 

••• ■(.■).tt() 

B. Ila\ lies 

» »> 

,K> 

l.ttti 

T. Dick 

:rj 

.“►.0(1 

('. Blair 

:*t» 

-'.t)0 

I’rinee t’utfy 

.■)t» 

I'.OO 

M. Collins 

.')t) 

2.00 


Total i3?47.t)0 


B. Elias 

4H 

• « » 

• • • • • • 

Thos. (hiffy 

IS 

• • • 

• • • • • • 

11. Collins 

4.') 

• • • 

> ■ • • • • 

A. \V()od 

1.0 

• • • 

• • « • • ■ 

Nolxicllx <ind iUddm (hviu 




11. Wood 

77 

• • t 

... ^IS.Ot) 

E. Ward 

75 

• « • 

... Iti.OO 

L. Francks 

75 

* ■ • 

... 1(5.00 

A. (.\ Baptiste ... 

72 

• • f 

... .^2.00 





W. Baptiste 

72 


••• 12.00 

E. Barry 

71 


... 10.00 

J. Baptiste 

70 

• •• 

8.00 

G. Cockfield ... 

70 

• • • 

8.00 

J. Lane ... 

70 

• • • 

8.00 

J. Barry 

5.5 

lat 

6.00 

W. Ashby 

49 

• • 

Total $114.00 

• • • • • • 

S. McGarrell 

42 

• •• 

• • • • • • 

J. Lacum 

40 

• » • 

# • • • • • 

Limerick ... 

40 

• • a 

• • • • • • 

lu ton and Friendship. 

.1. d. Marshall 

58 

• « • 

... $8.00 

Jaggah 

54 

• • • 

6.00 

H.(sm 

52 

... 

;i.oo 

E. Adonis 

48 

• . • 

Total $17.00 

t • * ... 

T. J. Jordan 

42 

t * • 

... ... 


Total Prize Mouien $178.00 


Of these Villages, it will l)e seen that Buxton and 
Friendship are the must Im'kward. 

We recommend tliat the prizes be given as mentioned 
in the above list. 

We have the honour to ho, 

Sir, 

Your obedient servants, 

EDGAR BECKETT, 

Travelling Inspector. 

■ C. C. DOWDING, 

Agricultural Instructor, 

V East Coast District. 
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BERBICE AGRICULTURAL LIVE STOCK AND 
INDUSTRIAL SHOW. 

By Edgar Beckett, F.L.S. 

The Berbice County Agricultural Live Stoc-k and 
Industrial Sh<.)W, was held on the Berbice Turl’ Club 
Grounds on the 31ht March and the Ist April. 

The Show wis organised under the auspices of the 
Board of Agriculture. Though a score of years ha\e 
elapsed since the last County Show was held in Berbice, 
yet the interest awakened was most marked and complete 
success crowned tin* efforts of the CommittiH'. We feel 
conlident that these County Sliows Avill be held at regular 
intervals and that no longer will Berbice allow another 
twenty y('ars to slip away Ixd’ore they hav'e their n(>\t 
Exhibition. Indeed if these Shows are to awaken an 
interest in agriculture and to give an impetus to fanners 
ill the \\a.\ of competition, it is an absolute necessity that 
the.v should be held at stated times. 

There is no doubt that there is a (luickeiiing in agi’i- 
cultural matters, and that generally speaking, a revival in 
agriculture throughout the whole Colony is taking place. 

The show was opened by His Excellency the Gov- 
ernor, who was accompanied bj Lady Rodwell and Captain 
Stayuer, A.D.C. His Excellency and Lady Rixlw ell were 
welcomed by Mr. W. M. B. Shields, the President of the 
Council of Management. In the course of an excellent 
speech, Mr. Shields pointed out the important part these 
Shows could play — esjiecially at this time when the (iov- 
ernment had reiuoveil a long standing ground of com- 
plaint, by certain dev'elopments in drainage. 

“ Farming,” Mr. Shields stated, “ has ceased to Ik* a 
conserv'ative occuimtion, and farmers of to-day, wliether 
they grow provisions or sugar canes must adopt up-to-date 
methods if they mean to survive.” 

Mr. Shields pointed out that Show’s like these should 
really Ik* farmers’ schools and he e.xpressed the wdsh that 
some instruction could be given at them, so that farmers 
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might undefetand why certain exhibits received prizes and 
others did not. 

The OoA-crnor, before he declared the Show open, 
after c-ongmtulatinfr the ('oinmittee on their enery:y and 
enterprise, expressed surprise at the fm-t tliat twenty 
years had (‘lapsed since the last sIkov, and hoped that the 
renewal ctf such sho«s was a sisn of a re\ival and awaken- 
ing of a general- interest among the population in agricul- 
ture. After touching xiixui the importtiuce of our staple 
industry, His Excellency point«l out that this hnpoi’t- 
ancc did not mean the oAx-r-shadowing of other industries, 
but that then' Avas room for di'veloianent in other 
directions. 

“It always seems to me.” eontinued Sir (Veil, “ that 
agriculture has a tinner foundation than other products — 
minerals for insUmee, such as gold and diamonds. When 
you tiike diamonds or gold out of a country, you aiv 
taking out youi‘ capital, hut for every new acre ))rought 
under cultivation — agricultural cultivation — ^ou are 
increasing your nipital, and all you are taking out of your 
C(juntry is the interest in (jhe form of crops and produce. 
A])art fixmi the economic side, it always setans to me that 
there is a certain romance* — 1 might almost say a certain 
]K)etry — about agricultun*. Tlu're are many of you here 
wdio remember perhaps a little hit of your \'irgil. Virgil 
in that splendid ]Kjem of his, told the farmers how to raise 
their crojAS, and very much of what he said in those days 
is ])rovcd to-day. f also remeni1«'r another old Latin 
poet who held the same AviscAiews on Agriculture. He 
was Avriting alamt gold and he said, ‘dold which is hidden 
in the earth is better left so.’ I do not <iuite agi*ee Avith 
that hwause I think Ave Avant to gt't out of our gold mines 
and diamond mines all the gold and diamonds we C5ui. But 
there is something alK)ut Agriculture which appeals t(^ me 
inaAA'ayin AA'hich gold and diamonds do not. There is a 
certain dignity alxjut the pursuit of Agriculture. I con- 
sider men should be proud and not ashamed to till the soil. 

I perhaps six-uk A\'ith some failing in the matter, Ixicause 
my own forebears Avere farmers, tuid 1 look forAAard, if 1 
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survive the period o£ my official career, to spending the 
evening of my days as a farmer.” 

Timiiuji: from the sentimenhil to the jiractical side. 
His Excellency continued — “I attach a Rreat deal of 
in)iw)rtance to the teachinjs; of the elenu'nth of aj^riculture 
in our sctuads.” He ^aid that he avus ^lad to find that at 
the Berhiee Hi^h School for Boy,s and (iirlf', an important 
part Avas played in the eiirrieiilmii hy jn’actieal trainin^i, 
and he expresHe<l the hope that niaii.x of the hoys would 
tt'o on the land. 

Aiuoiiyst other products, the (loA'ernor emphasised 
the eultiA ationi of ground nuts. “ I have been reading,” 
said His Kxeelleney, “ all tlu- literatim' T could lay iny 
hands on on the subject of ground nuts. 1 have also heard 
a gi’cat deal about them lately from Mr. Koy \\'il.son, om; 
of th(' mi'inhers of the ri'ceiit l*arliamentar> ('ommission. 
Mr. Wilson has an intimate knoAvledge of agricultural 
dcA elo[)ments on the West Coast of Africa, and I Avas 
amazetl at Avhat he told me of thi' wealth Avhieli is being 
Avon in that iiart of the world from thi* cultivation of 
ground nuts ; and 1 firmly belicAc that that' is a branch of 
agriculture Avhieh ought to be given a projier trial here.” 
So interested is the ( io\ eriior in the jiossible develojmient 
of ground nuts that he has stai'led to groAV this legume 
himself. 

His Excellency then formally declared the ShoAv 
open, ex])ressing tlu* hojie that it might be the forerunner 
of regular perimlical ShoAvs in future. 

Before commenting on the exhibits w'l' should like to 
congratulate tiu' President and the inembers of the 
Committee on the excellence of the general arrangi'- 
ments. We also congi-atulate the exhibitors on the 
manner in which most of the exhibits were tlisplayi'd 
and on tlie general qtiality of all the exhibits. The 
only complaint that can be made is that the number 
of exhibits Avas unsatisfactory. One should like to 
have seen a very much larger quantity of exhibits in 
each class, so as to help in healthy comiietition and 
rivalry. 
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It is pleasing to be able to report that the attend- 
ance was verj' large, and keen interest was taken by 
fanners and others in the various sections. The Militia 
Band added to the attraction, while the behaviour of 
everyone was excellent — even those who did not secure 
a prize, and who thought they ('ariied one, were not 
heard to express any dissatisfaction with the decision 
of the judges. 

Thk Exuibits. 

Clofin A. Fruits : — On the whole this exhibit, taking all 
the circumstsmees into consideration, was quite good. 
Mangwh w(‘re \\(‘ll rejn’estaibHl, there having been some 
iifty exhibits. W'e were. ]>leased to notice several Iriiit 
from grafted trees and \\\- congratulate Mr. Whitehead 
on his display. “Boml)ay Yellow, ” ‘‘Princess Marie 
Louist“,” “tioi)aid Bhag,” “ SalK)t,” “ Ptsich,” ‘‘Number 

Nl,” were amongst these. ( Ininges were rather poor and 

there were only four (‘xhil)its of (Jrape Fruit, which. 
Iiowever, were satisfactory. The Limes were only fail’* 
with tlie exception of a fine exhibit of half a bam^ 
which earned the si)ecial jirize presented by Messrs* 
S. Davson & (’oy., Ltd. There were two exhibits of 
(Jra])es, but these were not well -grown, no attempt 
had been made at thinning out the fruit. 

Sapodillas ( Sapota achrm L . ) were well represented’ 
altogether "H exhibits. The Soursops (Anona murira/u 
Ij.J were just ordinary but the display of Star Apples 
( (liri/sophylhim Cuiuifo L.) was good. The (Jranadillas 
( l*asi<iflora qiidrauyularis L.^ were iMxir, while the other 
representatives of this g(‘nus were fair. Guavas 
( Psidium (iuajuva L.) with the exception of two exhibits 
of pear-shaped fruit Avere ixx)r. 

The display of Pineapples (Anams natirus. Schult.j 
was fair, whilst the 8 trays of Mixed fruit were <iuite 
satisfactors'. The Musk Melons ( Cucumift Meh L.) were 
good but there were only three exhibits. The Water 
M^ons f Citndlus ndgaris Schrab.) were poor. Brejul- 
nut (Artoenrpus nvcifera \j>) and Breadfruit ( Artocarpus 
indsa h.J tvere poor, whilst tlie ten exhibits represent- 
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ing Papaws (Carica Papaya L.) of five varieties were 
satisfactory. The Poinegraiiates {Punica Grafiafum, were 
not fully ripened but it was refreshing to sec this 
fruit on show. 

Clattfi Pi. VegetiMes. — The Vegetable Marrows were 
only ordinary. The trays of mixed vegetables certain- 
ly claimed atUaition, the one obtaining the second 
prize contained Beet, (’ablwige, Leek, Artichokes, (’arrots 
and English Tomatoes. The Pumpkins were (luite g(X)d 
while the Boulangers (Solaiiiim Mehmyend L.) creditiible 
»s a wlnile, were especially good in many instances. 
The first prize refie<-t(*<l great credit on the winner 
(.Mr. 11. B. l{os.» of the West Coast of Berbic(>) as 
(lid alM) the ( ap^iciims, the first prize again going to 
^Ir. Boss. 'I'he P(‘as and Ihnnis were fair. The Bananas, 
Cayenne, Dwarf and Fig, might be classed as fair. Plain- 
tains were good with the excei)tion of the 'giant' or 
‘horse’ \aricty. A fair exhibit of Ochroes dis])la.ving 
four Aarieties showed up better than the Escallots but 
there vas a fine e.xhibit of l<K“ally grown Onions, exhibited 
by Mr. Bos>. 

The first i)rize for Cabbages showed that hxadly grown 
eablrages can lx* made to i)roduce (hn-cntly formed “ heads,” 
'I’he Tomatoes were (piite g(M>d, Mr. Boss again winning 
the first prize for a splendid disi)la> of fruit. The Cucum- 
bers call for no special mention while Sweet Potsitoes wi're 
represented by one or tw'o well-grown tubers. Yams 
might be described as very fair, Eddoes as gexx! and 
Tannias as only fair. The e.\hibit of Sweet and Bitter 
Cassava was very g<x)d. 

There was a g<Kxl disiday of Flggs. 

Economic Products. — This section was fairiy w'ell 
represented. The oils, Castor, Ckx’onut, Kokerite {Maximil- 
liana regia Mart, ct Schrank), 'were very good — some 
could fitly lx? termed “ excellent. ” 

The 1() exhibits of Guava Jelly were for the most 
part up to standard, while other jams such as Pineapple, 
etc., were also on show and such delicacies as Guava 
Cheese, ete. The exhibit of Chocolate was good, some 
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\t%re Kpoilt owing to the £aot that spice had been added to 
the “btidcs. ’’ 

As nsuiil the Meals and Sbirchee showed how well 
our people understand this work. Tt seems a pity tliat 
such mitrilious products as I'lantsiin and Banana Conquiu- 
tay cannot he expoi'ted to British biscuit manufacturers. 
With an analysis of the product and a few remarks (ai the 
vitannns contained, with an attractive label of the [(laubun 
tree with a tro]»ical setting, Biscuits made frcmi these meals 
might become most iiopular. The dried plantains and 
bananas were extremly w'ell ivrcpared and reflect great 
credit on those who sent these (>\'bibits. 

Cassava c.ikcs when to<istc(l and butt(>rcd wiiile hot 
are sujMTior to any kind of biscuit imported into this 
Colony. Those on show, sonu' two doiCen evbibils, ccrtain- 
l.v convinced most ])eople that the art of making wafer 
vMssiva bread or biscuits isone in wbieb our larnurs t‘\eel. 

The samjtles of Tapioca and Karine were (piite good 
nor must we forget the two exhibits fT Puffed Bice — these 
exhibits show' that we might be able to do avvaj with lh(‘ 
imjvjrbition of rusks, (piaker oats and the like. 

The Biee exhibits disiippointed one. Thej were few 
in number and were, on tlw whole only fair. 

With the exception of one or tvv'o hjamples which w ere 
ill-cured and ‘ green, ’ the 14 exhibits of Coffee, “ Ci'oolo, ” 
Librarian and Bobusta, were good. l\Iost of the prizes 
went to ('anal Ko. 1. Berbiee farmers sb(»nld rcnumibor 
that at one time, Berbiee coffee tetclicd tlie liighest prices 
ill the markets of the world and w'e trust that they are 
making an effort (as are the farmers <*isewhere) of planting 
Inith “creole” and Liberian, on some scale. 

( aeao was represented by only 7 exhibits, while there 
W'erc t(‘n exhibits of Cacao Pods showing five varieties. 
The < linger was good but two exhibits only were sent. 
Turuierie also was satisfactory, but here again only two 
persons sent this condiment, w'hih' there was an interesting 
exhibit of ( ruinea Pepper. 
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The Copra exhibit consisted *o£ nine entries, all of 
which were very fair. Plantations “Blairinont” and 
“Port Monrant” shewed excellent samples of \N’liite and 
Coloured Rum, Power Alcohol and Sn«ar. There was no 
exhihit of Farmers’ Canes. 

An exhibit that attracted attention was that pul 
forward hy Mr. J. M. Cush, consisting of tinned pine- 
apjdes, tinned sausages, lM>th oi)cn for inspe<’tion, and 
various tinned proflucts such as o<‘hr(»es, tomatoes, eU*. 
He also exhibited s])eeiniens of l<K'ally cured salt beef and 
salt pork. 

Tlier(‘ was an excellent exhibit hy the Creek lands 
Rubber and Produce Coy.. Rtd., of Raw and Conecaitratcd 
Lime Juice and Distilled Oil of Limes, toyetber Avith fine 
spi'eimcns (d‘ Para Rubber — all matly and attractively 
shewn. 

Cojmdine also found a plaei' whilst Honey, Wax, 
Cherry and other Jams, Hot Sauce, Piekhs and Marmalade, 
were all worthy of, praise. The Cassareei) exhibited im- 
presses one with the possibility of an e\]M)rt trade beiny 
built u]) in this product, which is said to be the basis of 
most sauces. 

(JroundXuts (Araehis hypoyaea L.) Avere rcpre.scnted 
by nine exhibits, some of Avhieh AA’i-re Avell jjrow'n. A 
(special la-ire Avas jiiA'en by the (lovernor in connexion with 
this exhibit. 

The samples of Desiccated Coconut a\ ere satislaetory 
thonah fcAV in number. 

The Bread, Cakes and Biscuits, proved that our local 
manufacturers knoAA’^ their AA’ork. 

Altoficther thisi-ection A\'as a credit to the exhibitoi's. 

CA/.v,*.' />. — ll(iiulin'aftK ami II er/.s- of Art . — The Fancy 
Work was good as is usually the ca.se. W'ith regard to 
htmdicraft tlu'n* were on view «<M)d specimens Mats, well- 
madti Walkin<r Sticks all of native Avoods, an Inlaid Tray 
by Mr. J.C. P. Winter, comjH»sed of fourtetai different 
woods was much admired, AAdiile a card table by Mr. D. 
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Melville (New Amsterdam), deserved the first prize which 
it receiv^. Mrs. Fanny Howard’s fish scale work was so 
well done that it secured an extra prize. 

Credit is due to the Lutheran School for its cabinet 
work — ^the lining of the crab Avood {Carapa guiauemis 
Aubl.) chest-of-drawers was made of Sandbox {Hum 
crepitam A.), this exhibit secured the second prize. 

There were Hats made from tlie leath'ts of native 
palms, Flower Pots, Boots, Slippers, Hanmux'ks, Washing 
Pails made from Wallaba (Epemafalcata Auhl.), Straw 
Brooms, Baskets, Barrels, an attractive Clock, speoinmns of 
Blanco, a collection of Steamship models, models of lK>use 
and cottage, very excellent Scrubbing Boards and e\'en Kites 
were not absent. Special mention must be made of the 
very excellent brass Avork sent in by Mr. Sabsook of 
Rosehall Village. 

Altogether this sc'ction was higidy interesting and 
reflected the grcjitest credit on all concerned. 

The Government Mcxlel Exhibit was staged in the 
usual p.ATamidal form, displaying various fruit and other 
eiHuiomic plants in baskets, and neatly arranged glass jars 
containing products ranging from coffee and ])adi to Mus- 
cat iK)ds. The fibres were interesting containing specimens 
prepared from ( SuDsirieria giiinertmn WilldJ, Furevoea 
sp., Agace amerirana Linn., and I 'rena lobata. 

An interesting innovation was the exhibiting of White 
and BroAvm Leghorns and eggs. Many (‘ggs were pur- 
chased at once by visitors. 

The dis])]aj of a well prepared ))oster Avith a few 
simple notes on Ihamdis sopJiorae, showing the habits of 
the caterpillar and damage done to tjie palm Avas a most 
pleasing feature, as was also the specimens and notes con- 
cerning the habits and control of Cushi Ants ( Atta cepha- 
lotes), cockles (Strategus ahrin), the sweet ]K)tato AV’eevil 
( Cylas fornirariiis) and the Cassava Hawk Moth, f 
elh). This exhibition, the work of the Government 
Biologist, deserved a more prominent position and we sug- 
gest that at other Shows a separate space be set aside for 
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work of this nature, as it is of the utmost imi)ortanee to 
the Farmer, 

Another innovation was the sellins: of the Boiird of 
Asricnlture’s Journal, over 100 coi)iis of whieh were pur- 
chased by farmers whilst the names of noAV subscriber^ w(Te 
added to the ever increasing list. 

Other Oovernraent Exhibits included a collection of 
capsicums from the Botanic Gardens, ground nuts and a 
fine pmnpkin from the Government Industrial School, 
Onderneeming, whilst tlie District School Gardens show'ed 
some straw Itrooms with spe<-imens of the sorghum from 
which the> had been made. 

The Needlework, A\e understand, Avas satisfactory, 
and was also the Fancy A\'^ork in Class E. 

With respect to the Live Stock, Dr. S. N. Bruce, the 
Acting GoA'crninent \'^cterinary Surgeon. tclK us as 
folloAvs : — 

“ With tl»e exeei)tion of the horses, tlic liA’c 
“ st<xk exhibited imprcssiHl me faA ourably. The 
“ Herefordh, evhiiatwl by Mr. J. H. Haley, 
“AAere of exceptional merit — st>le, conforma- 
“tiou, ([ualitj of lame and colour AA’cre all 
“ w hat th(‘y should l)e.” 

“ The beef animals were the l)est 1 hav’e seen in 
“ the ColouA . The oxen also AAcre of a high 
“grade.” 

“ The SAvine, exhibited again by Mr. J. H. Haley, 
“of TamAvox’th brex'd, compared favourably 
“ Avith the original animals imported b.A the 
“ Department of Science and Agriculture.” 

“ The sheep (SouthdoAA’iis) exhibite<l by Mr. E. 
“ Hicken, were of great merit. Mr. Hayley’s 
“ Shropshires also call for special mentkm. 
“ The goats Avero very iMKxr.” 

“ Since the importation by the Department of 
“ Science and Agriculture of Stallion Jacks, 
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“ the class of donkeys throughout the Colony 
“ hfis improved. Those exhibited were of a 
“ high standard, and compared favourably 
“ with imported animals as to h(‘ight, eonfor* 
“ mation, lame and style.” 

“ The feathered stock consisted of turkeys, fowls, 
“ducks a>id pigeons. The poultry, on the 
“ whole was satisfactory, hut unfortunately 
“only one to two breeds were on show. The 
“ ducks were of a high standard, but only two 
“ breeds were exhibited.” 

“ The pigeons, a few ])airs of w'hieh were exhibit- 
“ ed, consisted of the Runt and Homer 
“ eross(!d — the birds were large and showed 
“ signs of great ix>wers of prc'potency and i*c> 
-“ production.” 

Reference must be made to the exhibit of the Singc'r’s 
Sewing Machine (-oy. Three models were on show, one 
of each e<iuipped vith an ehvtric motor, ^hlrious stages 
of machinery, needle and embroidery work, Avere demon- 
strated by an instructress from (h'orgetown. Then* Avere 
several dresses, locally made, sboAA’ing tlu' dtheacy and in-j 
trii*acy f)f lh<* beautiful eml)roidery AA'ork of Avhicli these 
machines arc capabh*. Then* Avas also an elal)orat(‘ 
display of silk embroidery AA'ork from the Kcav York 
Office, and also fancy Renaissance Taice AAork. Mr. .1. 
flardim, the local mamiger, must be I’ongratulated on the 
excellent display he put up. 

The Kducalional Section, tinder the (lire of Messrs, 
de WecA'cr, Taitt and Bannisbr, of the Educational Depart- 
ment, demanded the careful attention of all. The Oxford 
Picture Reading (^ards, the methods adopted for teaching 
children the counting of money, sound Itoxes ranging from 
loud and harsh sounds to faint and gentle, the child being' 
taught to arrange them according to degrees of soun<l. 
Shajie and form, taught by mehil discs, various forms of 
straps, buckles — ^letters taught by touch and sight, arrange- 
ments of colour in cubes, on rods, — in short a very fine 
display of the Montesori system. 
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With respect to the Section devoted to the school 
children themselves, the children’s contributions were very 
creditable. Special mention might b(' made of the Avork of 
the Roseliall School and the really splendid basket netting 
of bottles, from Burra-Carm School on the Caiije river. 
The Hammock-making from the Ilopetown Congregational 
School must also be mentioned, as well as the rope and 
mats made from a spwies of Cyperm^ from the Newmarket 
(f’orentyne) English School. 

The prize for the best all-round exhibit was secured 
by Mr. M. Nathoo of the Hosehall Scots School, Corentyne, 
the second i)rize being won by Mr. A. Baboomn of Albion, 
Canadian Mission School. 

In conclusion, we repesit Mr. Shield’s peilinent question, 
“We have,” he said, “a fair collection of exhibits to-day, 
but can these be supplied to us in quantities for our daily 
consumption ?” 


BETEUVERWAGTINC AGRICrLTUBAL, LIVE 
STOCK AND INDUSTKTAL SHOW. 


Tiy K(?(j(ir fWkeff, 


The Beterverwagting Agricultural, Live Stock and 
Industrial Show Avas a distinct success, and the President 
and Olficers of tlie Bi-terverwagting-Triumpli Parmers’ 
Association a*r to be congriitulati‘<l on their Av'oi’k. The 
ShoAV AVtts held on 20th .\prilal the Anglican Sch(K)lroom, 
andAvas oiK*ned by llis Exalhiicy the (ioveruor. Sir Cecil 
llodAvell, who Avas accompiujied by Lady KocIaacU. His 
Lordship the Bishop of Guiana, the Chief Justice, The 
Honourable the Colonial Secretary and Mrs, Douglas- Jones, 
and the Honourable the Attorney-General were amongst 
those Avho were present. 

Mr, J. E. W. Straughn, the President of tin* Associji- 
tion, in Avelcomuig the Govenior and Lady llodAvell, ri*- 
ferred to the fact tliat without tlie Drainage Scheme pro- 



vided by the Government, there would have been no Show. 
He assured His Excellency of their gratitude to the Govern- 
ment for the success of the scheme. He ixiinted out that 
the tiistrict was essentially an Agricultural one, and that 
recently they had started a co-oixjrative movtanent amongst 
the farmers in connexion with the cultivation of ground 
nuts. His Excellency in the course of his hi)ee(.'h congrat- 
ulated the exhibitors on the way in \\ hich they had i)ut 
up their exhibits — “ I hois;,” he said, “ you will observe 
that 1 have brought Avith me our new Colonial Secretary, 
a gentleman T may say, who has done a great deal for 
agriculture in other colonies, and I believe he is going to 
do a great deal to help .'on here.” 

His Excellency stated he had been most favourably 
impressed by all he had seen ajid he belie\'ed he had .seen 
every' one of the exhibits, the (piality and (piantity of 
AAdiich were quite remarkable. “ I can only feel regret,” 
continued His Excellency, “that a larger sum was not 
available for distribution in prizes. But as you kno'v very 
well, we are i)assing through a lean ]»eriod finaneially, and 
there is not very much to si)are just n<jw\ I am (pule 
sure that the Combinc<l ('ourt^ — T hoi)e some of the ]\Iem- 
Ijers are here to-day — fully re}dis(>d that money Aoh'd for 
prizes in Shows of this sort, is money A\ell speJit.” 

The CioA'crnor also mentioned his a]»i>r(‘ciati<.)n of the 
fact that a prize had lK*en given for the best kei)t private 
garden, and expressed his determination to see the garden 
W'hich had secured the first prize in the \'illag(‘. With re- 
si)ect to the marketing of i»roduee, the Governor pointetl 
out that the im]K>rtjince of this question Avas fully realised 
by the GoA'ernment, but that there was one thing the 
(government must have and that is co-operation amongst 
the piXKlucers themselves, and he avhs very glad to learn 
that co-operation had given the villagers a start in the line 
in w'hieh he was particularly interested, and that Avas the 
matter of growing ground nuts. 

He heartily congratulated the Association on their 
organisation of the Show and formally declared tlie Show 
€5)en. Liwly Rodwell vm then presented witli a bouquet. 



Mr. H. Aaron Britton added his congratulations, 
referred to certain difficulties and tlie question of the 
marketing of produce, and called for three cheers for His 
Excellency, Lady liodwell and their children. 

THE EXHIBITS. 

The exhibits Avere numei’ous, well put up and on the 
whole exceedingly well arranged. 

Fruity . — These were on the whole fair. Three 
exhibits of the eight sent of Sweet Oranges were verygm)d; 
the one exhibit of Tiuigeriiie w'as poor, Avhilst the Seville 
Oranges AVore very fair, as were also the Sliaddoclvs, (ira]>e 
Emit, Lemons and Inmes. Kxhibitors should bear in 
mind that no scale iiiseets should be allowed to remain 
on their citrus Fruit.s. The Sapodillas, c»f which then' 
were twenty exhibits of several varieties, w ere good, tA’o 
being excelh'nt. Tiie small exhibit of Sour^op was fair. 
Thirteen A’ery good exhibits of Stiinipples and the same 
number of Pineapj)les, all very fair, were followed by 
ordinary exhibits of (’u.stard-api>les. Oiiavas, Water Melon*-, 
Mu.sk Melons and a poor exhibit of (inniadillas. ddie 
trays of mixed fruit were ordinary, while the two t'xhibits 
of citron were poor, but the tw’onty exhibits of husk- 
ed ('(K'onuts call for special mention, many of these being 
excellent. Bread-fruit, dack-fruit and Papaws were fair. 
1'here was (piite a gcnal show of J’omegranates, as well as 
three baskets of Sidiums. 

The Bananas ma<le a splendid exhibit. There were 
fifteen exhibits of the Aariety knoAvn hx^lly as ‘ The Fig,’ 
one of the ‘ Buck,’ seventeen of the ‘ Dwarf,’ anti eighteen 
of the C’ayenue Aariety — these being very good. 

There AVere sixteen exhibits of Mangoes Avhich AverCj 
on the whole very fair. 

Vegrtcthlc.'i . — Plantains were reprt'sented by three 
good exhibits of ‘Giant’ and nine exhibits of others. 
Tlie Yams, — Buck, White and Purple, were A'ery fair, whilst 
thirty exhibits of Bitter and StA'eet Cassava AVere very fair, 
as were also the fourteen exhibits of Tannias and Eddoes 
and ^e twenty exhibits of fc>\A eet Potatoes. There were 
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two uncommon varieties of Pumpkins, the fourteen 
exhibits of which, (there had to be three to each exhibit), 
made quite a brave show — ^four varieties were represented. 
Three varieties were to be seen amongst the eight exhibits 
of Vegetable Marrow or Squash and six exhibits of Toma- 
toes of which one only was good Avcre succeeded by ([uitea 
niimber of well grown Eschsillots. The Lettuce and Cabbage 
were both poor, but the exhibit of Onions, though small, 
was excellent, The i)eas and Ix'ai is included “ Black Eye ,” 
“ Pigeon P(“a ,” and “ Bonavist,” it was pleasing to note no 
less than forty -two exhibits. 

Three varieties of Ochnx's vveri' to lie found in the 
seventeen exhibits. The twelve exhibit-> of Cupsicums were 
attnictive. Coffee was represente<l b.\ Arabian, liiberian 
and llobushi — lb exhibits, all very fair, as wore the eight 
exhibits of C/aeao. The ( linger, of which five exhibits were 
shewn, was satisfactory with one (‘xec'ption. The (itround 
nuts were quite good. The fii’st prize went to the District 
School Carden of Belfield, the sicond prize to ]\Irs. 
MeCarrell of Golden Cro\e, and the third prize to Mr. 

■ Kohinsoii of Enmore. 

The Indian Corn was giKsl, thirteen exhibits were on 
show. The condiments includtHl Tunneric and Guinea 
pepper. The Bice exhibits wert* ver^' fair, lioth Brown and 
White. Of the padi, two were good samples. The Meals 
were all in splendid condition — no less tlian ninety-eight 
exhibits were displayed in this class. There were thirty- 
two exhibits of Sbirches all very good, whilst Tapioca and 
Karine acamnted for thirty-five exhibits. These exhibits 
of starches, meals tajiioca, etc., were idl gcxid and it is to 
he hoped that the exhibitors, — if a market is found for pro- 
^ ducts of this kind — Avill lie able to supply them in commer- 
' cial quantities. 

Thirty -five exhibits of Cassava Bread and nine exhi- 
bits of Cassareep shewed that the villagers know how ta 
prepare these articles. There were fifteen samples of 
Copra, two of which were distinctly good. 

This swtion included Orange, Jamoon and Ginger 
Wines, Hot Sauce, Guava Jdly, (20 exhilfits); Pine Apple, 
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Papaw, (roWen Apple, Tomato and Mango Jams; Guava 
Cheese, Tamarind SjTup, “Fly,” and two exhibits of To- 
kicco, while Dried Slirimps and Desiocatwl Coconuts ellK)wed 
each other for room, so numerous wore the exhibits sent in 
under this Class. The oils, — (Coconut, Cast^w and Awarra 
Tucumolden) wore a good collection ; the 
Ch(xx)late was gcswl whilst the small cxhilat of Honey was 
only fair, Proser\ ed Duntes (Zi/cyphns Jujuba) said to be 
a substitute for 01i\es, was a rare exhibit. 

Pickles were fairly well represented and there wore 
samples of very well made Curry Powder — the first prize 
went to Mrs. Gtmsalves of Triumph. 

The large exhibit of Bread, Biscuits, Cakes, etc., was 
most creditidde. A special feature of this Show was a splen- 
did display by the M'ell-known firm of Wieting and Richter 
of their excellent Soda Biscuits, These local biscuits 
(sami)les of A\hich were distributed to many persons) are 
attractively and neatly put up in tins, 2ilbs. n(*tt. These 
biscuits afford an oi)portunity to farmers and others of 
stai)porting l<x-al industry. Possibly in the near f uture this 
firm which has already done so much to foster l(K*al indus- 
ti’ies, might be able to utilise some of the starches and 
meals, such as casstiva, rice flour, etc., which are produced 
by our hx-al farmers. 

(’lass E. — Needle and Fancy Work attracted a large 
numl)er of comijetitors, A\hilst Class D. certainlj" added to 
the appearance of the School Room, some of the ferns 
being well-grown. 

Only three exhibits of Farmers’ Canes were on show, 
Sugar Cane an<l its pi'oducts Avere practically unrepresenteel. 

The Sch<x)l Children’s Section AAas (piite cre<litable, 
consisting of models m paper, aird -board, etc., bivsket-mak- 
ing, drawings, hat-nuiking, etc. 

The Special Section consisted of various articles from 
Flower pots to shoes. Six prizes were awarded here, one 
for the flower pots, one for a Avell made hammock (gained 
by the children of the R.C School, Main Street), one for 
an excellently made trunk, one for a good sample of cotton, 
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one for a sample of fibre, while a straw broom made from 
locally sjown broom corn also gained the recognition it 
desened, 

fjii'e, Siocl ’. — The Board of Asrienltnre exhibited two 
fine bulla, (»ue Holatein-Froiaan anti one Devon, l)oth in 
excellent condition, in Hjnte of the fact that the latter hml 
recently recovered from an attsick of Pneumonia. The 
Board also exhibited White au<l Brown Leghorns and 
Indian Runner Duck<. 

The exhibit of Live Stock on tlu‘ whole was satishu'- 
tory with the exception that not a single horse was sent iji. 

Dr, Bruce, Acting (lovernment \'^t>terinary Surgeon 
states with regard to tliis section : — 

“ Thoi'e was one Bull cxhil)lt — poor in tyi>e — ^the 
heifers and sti'crs wei'c tm the Avhole good, 
“ the donkeys agiiin estijhlished the fact that 
“the imiKrt-tation of Stallion Jacks by the 
“ (Jovernment is ))earing g(K)d fruit. The 
“ Ram Sheep exliibited by Mr. Wiltshire was 
“ one of the best creole rams ever seen in this 
“ Colony ; the Ram Goats, few in number, 
“ were ordinary.” 

“ The featliered stock call for no special mention, 
“except two capons which were in good 
“ condition.” 

One would have liked to liaA^e seen a larger numbej 
of exhibits in this section. There was a deer on view as 
well as a i)air of labhas {llydrorhoeruN eapybara). Labba 
‘ farming ’ might possibly prove quite a lucrative business 
to be engaged in. Thei’C was a very large and fair exhibit 
of eggs — thirty-two entries of a dozen each took up 
considerable s])ace. 

The Government Model Exhibit was practically the 
same as that displaj'^ed at the recent Berbice (Jounty Show. 
It attracted considerable interest. There were scane well 
grown corn and peas from the Government Industrial 
School, Ondemeeming, and mats and ropes from the 
Georgetown Prison. The poster on the Coconut Caterpil. 
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lar and specimens of insects, were well in view and certain* 
ly proved interesting to the farmers. 

The Singer’s Sewing Maehine Coy. again made an 
exeellent display and as at The Berbice t^ountj' Show, 
attiwted the attention of nnml)erH of visitors, Mr, dardiin, 
the local Manager, making tliis ojchibit most interesting. 

These District Shows, as forerunners of tiae (’ounty 
Shows, should prove of use in making the more import- 
ant Shows well rei)resentcd Exhibitions. 

• With respect to the District School Garden Section, 
I would suggest that at thest* District Shows, substantial 
prizes be offered for the best e\hil)iLion of manual work 
perftn’med l)y the school childi^-n — -in this way any idea 
that may be lurking in the minds of cljikiren that held 
work is undignified, may be dissipated. 


NOXIOUS WEEDS. 


By Edgar Brdeff, KES. 

Most oounti'ies have to face the question of either 
the subjeeticni or the eradidition of noxious weeds. 
Unfortunately in British Guiana, hitherto, there appears 
to have been a lai'ssez-fai'rr attitude — an attitude 
w'hieh the disastrous grow’tb of the pernicious and 
dangerous species of Aiifidesma has altered. 

The plant has escaped from (>ontrol. The damage 
that can la* done by this ])es( can readily be seen by 
anyone who takes the trouble to visit he llepentir 
Cemetery, New Town, The Lodge Milage and other 
places contiguous to the Botanic Gardens. 

The eradication of annuals which reproduce them- 
selves from seeds alone, is not a difficult matter, but 
a plant like Aniidfvma, which reproduces itself, not 
only from millions of seeds, but also tillers and 
shoots from any portion * of broken root, every such 
shwt growing into a robust plant, whilst any scattered 
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joints however small, if allowed to remain also grow 
into vigorous plants, each in its turn pro<lucing 
more seeds and more root-stocks ; a plant pest such 
as this, presents a problem pregnant with difficulties, oven 
at control, not to mention subjoetiou or eradication. 

The species of AntideHnin to which ■we have re- 
ferred will send out roots uO feet in length and to a 
depth of six feet. 

This pest has now forceil itself upon us as a 
menace and one of grave danger. 

“ Pre\'ention is better than cure ” is a very old 
and haokneycfl adage, but it has lost none of its 
force to-day. 

Any eai'ly appearance of this pest, if tackled at 
once, will keei> this enemy ont of pasture or cultivated 
area easily enough, but if it is allowed to escape from 
control, the loss of unoceupu'd and pasture lands will 
be very great, whilst cultivated areas might have to 
he entirely abandoned if the march of destruction is 
allowed to go on nnmolcsted. 

Tt is advisable for everyone of onr cHltivators to 
view with sus]»i(‘ion any stnmge plants that he may 
see shooting uj) in lii» fields. One has only to refer 
to Para grass {Pnulcim barhbiode), probably introduced 
from Africa, which, had it l)oen kept out of sugai 
and other cultivated lands, would have stived hundreds of 
thousands of dollars and many nHml)ers of years of 
laliour. The Bahama grass {Capriola dacfylon) is 
another example — instances are not unknown in which 
this grass has actually beaten the cultivatc)r. 

It is to 1)6 hoped, therefore, that every planter 
and farmer w'ill see to it that this species of Anttdesma 
is not allowed to sneak its w^ay into any of his 
lands, eventually to become a persistent and pernicious pest. 

It must be remembered, that what may not be a 
pest in one country, may, on its introduction to anotW 
cjountry, prove a most serious source of danger — this 
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is not only trne with respect to plants b»t ako to 
animals. In 1918, the Fijian <TOvernment Ijrought to 
the notice of the Imperial Department of Ajrricnlture 
aiifl also to the Government of British tiuiana, the 
seriousness of the pest kmnvn as Koster (’iirse,” 
(lidemin hirta, one of the Afeli)'^f<nna<ra(\ a eouimoii 
plant in British Guiana and the West Indies from 
Trinidtui to Jamaica. In this j)art of the world it 
gives no more trouble than any other melostonuiceous 
plant and is not a source of any worry at all. 

IntrcKluced into Fiji however, it has been found 
an agricultural pest and is a cnr.>e to <!u]tiv'ators. On 
the other hand, Antidcsina Dal/ochi/anum, known as 
“ The Herbert River Cherry, ” is found amongst the 
flora of Wooroonooi’an, Austr.ilia, whei-e it fruits 
heavily and is made iutt") excellent jam or jelly. 

There are other plants Avbicb, though not perhaps 
a serious pest w'ith us, are so threatening a danger to 
agriculturists that legislation has been intn'Mluced in 
connexion with the control or suppression of suOi plants. 
For example, in ( Vylon, the Water Hyacinth ( AVc/u/r/nV/ 
sp.) has bec’ame a serious nuisance and has Ik'cu dwlared 
a ‘weed’ under the Plant Protection Orilinance and the 
Department of Agriculture has hetm definitely charged 
with its emdication from the Colony. This w’oed has 
iM'en th(' cause of s(*rious damage in many countries. 
In Bengal, Burma, Indo-China it has hiH-ame a memu'e. 
Mr. Stockdale, the Director of Agriculturt', Ceylon, is 
determined that it shall not he allow’ed to race riotously 
over Ceylon, and in the Deccunhcr issue of the 
Tropical Agriculturif^l ai>pears a strong appeal fj'om 
his pen against this Water Hyminth menace. 

There are other plants in this Colony which 
we have noticed show' signs of l)eginning to l>c- 
comc a source of (hinger. One of these plants which 
is a considerable nuisance, is called in some parts of the 
Colony, “ Wild Coffee ” {Clerodendron niphnuinthm.) 

This plant roots deeply and it is making its un- 
welcome presence felt in many parts of the county of 



Demerara. We strongly ad^^se that a check be given 
to its advance and every effort made to eradicate it 
on its very first appearance. So marked is the damage 
done by tliis pest that many cultivators have been 
under the impression that this pest is the antidesma 
)>est, coiu'eriiiug whiclv the writer drew up the follow* 
iug Notice for the Official (laxette of 5th August, 19^6. 

WAKNING TO FAKMEllS. 

Noxious Wkkp. 


Oultivators throughout tlu' Colony are warnt*d to 
keep a very shaii) lookout for a noxious weed known 
as Anfidexmn. the common names are ; — •“ (Jongo Weed, ” 
“ Sour-Bush, Black Tongue, ” “Worthless Bush"— 
and “ Wild Jamoon.” This plant, at a distonce, does 
not look unlike a guava bush, hut on closer examination 
it is quite unlike guav'a, the leaves are, unlike guava, 
alternate and smooth. 

At a distance also, to a casual observer, young 
shoots of Jamoon do not look unlike young AiUldenmn^ 
but actual^’ the two plants are not alike. 

It grows into a tree some twenty feet high, pro- 
duces iruiny thousands of flowers. The flowers are 
inconspicuous and are borne on si)ikes. The fruit is 
a little red berry something of the colour of a 
“black sage” berry, which later turns dark, almost 
black, in colour. Birds cat the fruit and so spread 
the pest. Children are very fond of the sub-acid 
flavour of the fruit and suck the little Iverric's readil.v. 

The- plant spreads exceedingly rajndly, not only 
by seeds but by root suckers. The smallest piec^e of 
root left in tin* ground will grow and spring uijinto 
a sturdy plant. 

At its first appearance it should be carefully dug 
up, all the roots remov'ed, and the whole burnt. 

Those farmers and cultivators who do not know 
the plant should visit the Botanic Gardens, Ceorgetown, 
where a specimen will be shown them by the authori- 
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ties, after which they should \dsit the north-eastern 
section of Lc licpentir Cemeterj^ — and S"c fur them- 
selves the tlreiidful wholesale destruetion that can lu' 
wrouf>ht by this noxious an<l ])ernicious weed. Once 
it is thoroughly estahlishe<l it is almost imiiossihle* to 
get rid of it.” 

The genus AniUliwna belongs to the large order 
Evphorhiareae and conUiins about 200 species. It is a 
troincal tree or shrub, the leaves are simple and en- 
tire, the inconspicuous yellow fl(m(Ts are l)orne on spikes, 
unisexual, whilst the fruit is a little round one-seede<l 
<lrupe, first green, then a i)rett.\ red, turning at a 
later stage dark to ahnost black in colour. 

Apparentlj' it Oon'efs and fruits tht' year r<)iuid, the 
writer has seen a few flowers aslaU' as September, and as 
early as March. 1’he fruiting is prolific. Birds readily cat the 
fruit and so disperse the seeds. Cbildren are e.xtrcmely 
fond of tli(> fruit — the su})-acid teste appealing strongly 
to them. They gather huge (juantities of fruit and 
they also help to disperse the seed. When it is 
remembered that piwcs of r(M)t 1 an inch long, if 
left in the ground, grow rc'adily into stixrdy plants, 
that it filters and suckers in a most alarming fadiiou, 
it wdll be seen how' desirous it is to check the disastrous 
w'ork this plant is now' carrying on. In some localities 
large areas are ‘already hop^le^sly ruined. 

('Jerodendron tdphonaDflni'^ belongs to the order 
Verlienarme and is of course entirely unlike 
It is well-known to most of our readers by the name 
of “ M'ild C\)fFee.” 

This pkmt must not be confused with t lerodendron 
andeatii also known as “ Wild ('ott’ee ” and which is 
so useful as a hedge plant. 

A species of Flnnlmjta, known in Demerara as 
“ Wild Cacao, ” is also proving itself a nuisance to 
some farmers ; this plant is not to l)e confused with 
the “ Wild Cacao ” of the rivers (Pachira aqmfica) 
Flemingia belonging to the Leguminoseae, one would 
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not have thought could have proved itself a pest, but 
though it ifi a leguminous plairt, it certainly is a 
worry to many farmers. 

Tl)o plant known as “ Baby Jamoon, ” apparently 
a species of Eugenia, can be quite troublesome, and 
farmers and others on the West Cosist of Deinerani 
would Im? well-advised to keep this plant out of their 
cultivation. A species of Mucum is also becoming 
a pest in the Mahaica District. 

In Volume XYI of September 22nd 1917, The 
Agricultural News under the caption of “A noxious 
Weed ” referred to the fact that, in tlie West In<H<*s 
there were to be found many wild species of the genus 
Amaranth us, amongst them the vigorous weetl known 
‘as prickly caterpillar’ {Amaranthus spinosus.) The 
article in questum continues “ In the pastures near 
Honolulu, Hawaii, this weed has spread so extensively 
as to cause the Board t)f Agriculture and b\)restry 
to issue warnings to ranchers against this obnoxious 
plant, advising the use of every ix)ssible means to 
prevent its further spread. ” 

In March, 1921, this same publication pointed 
out to groAvers in the West Indies in general, in an 
article entitled, “ Weeds as i>ests and their suppression ” 
that “very often there is a tendency to neglect a 
wt)e<i on its first appearance until its spread has lajcome 
alarming.” 

The article iwinted out that when the plant pest 
known as the Russian Thistle was first observed in 
California, had vigorous action been taken followed 
by persistent watchfulness to avoid new infestations 
the state might have l)e.en freed of this post, but in 
spite of all warnings the weed was allowed to spread 
until it covered “the southern half of California and 
a large area of the northern part.” 

In the Canje river the mass of weeds known as 
“ Missouri grass, ” is a serious menace to navigation, 
and has cost many thousands of dollars. The mass 
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o£ grass consists of Panicum amplexicauU and other 
aquatic plants. Telanthera philoj-eroides, Polygonum 
glabrum and Jpomam aqnaticea with sub-aerial creeping 
stems.ll|lu our rice lands a species of Jnmena is 
found very frequently and though at jiresent it is 
not a source of any danger it should lx* eradicated at 
once. 

It will be seen that certiiin plants nin prove to 
be a source of real danger to the Colony. Ranchers 
may find large areas of pastonil land utterly useless 
for grazing jmriKises, if certain noxious weeds are 
allowed to escaix from control. 

It behoves all agriculturists to keep a keen watch 
fin plants which give any iialications of being a iiest 
either in their cultivated areas, their pasture lands, or 
in navigable waterways. By taking action at once, a 
saving of years of labour and large sums of monej' 
may Ik* the result. 

On the other hand, a careless attitude may result 
in a weary waste of .j ears of labour and the expenditure 
of very large sums of money, with pfissibly the 
ahindonment of areas of land which would, otherwise, 
have been IxneficisiUy ofX’upied. 

It is not a plesisant sight to Avitness areas of 
useless ‘‘ bush ” growing on lands Avhich might be 
supiKirting numbers of cattle, or smiling with crops 
of sugar or rice. 

EA'eryonc of our farmers must do his share in 
keeping in check AV'ceds which are iioteutiascourges. 



GINGER. 


Its CuLTivATiox ajiu Pkepakatiok. 

The folloicing /« an e,i traet from an Article on (Unger, 
its ( 'iiltiration, JWjiarafion and Trade, in Vol. XX TV 
No. 4, of the Ihilleiin of the Imperial Institute. — Editor. 

The bulk of the worldV .supplies of dried Ringer is at 
pr(*.sent produced within the Empire, in the West Indies, 
India and West Africa, .hunaica ginger is of a relatively 
uniform high gnule. Indian ginger is on the Avhole of 
somewhat lower <iualit.v, although certain kinds, such as 
Galicut ginger, realise jwices approaehing those of Jamaiea 
ginger. The ginger produced hi Sieri*a Leone, hoivever, 
Avhich forms a very large proportion of the Tuat(*rial 
imported into the United Kingdom, is of a lower grade. 
The Imperial Institute is infoi'ined that the United 
Kingdom market could absorb increased supplies of ghiger 
of the better <pialities, and for this reason it has been 
considered desirable to draw the attention of ju’esent and 
liotential i)r<xlueers to the best methods of cultivating the 
jilantand preparing the product for the market. In the 
case of Sierra Leone and Dominica this has already been 
done to some extent by means of a memorandum sent 
recently by the Imperial Institute to the resi)ective 
Governments of those countries. Tlwough the agency of 
the i>resent article, it is hoped to create an interest in the 
product in other iiarts of the Empire*, Avhere the conditions 
are suitable for its proiluction. 

Tue Gieger Peant, 

The ginger of commerce consists of the underground 
stem or rhizome of a hei’baceous perennial, Zingiber 
officinale, Roscoe, belonging to the natural order Zingi- 
beracea*, a section of the Scitaniinea*. The rhizome is 
branched and bears at intervals upright leafy shoots, about 
2ft. high, and, usmdly distinct from these, an erect 
Row^eriug shoot. 



From very early times the plant has been grown f^rom 
cuttings o£ the rhizome and, like certain other plants 
which are propagated entirely hy vegetetive incaiih, buch as 
the banana, fertile seinl is rarely produced. The cultivated 
plant conseciuently shows litth' vai’iation in Iwtanicai 
characterb and the variiius form> of ginger which a])pear 
on the market OAve their <hftVrcnees almost entirely to the 
method of cultivation and pr(*paration practised in tlu* 
region of productioii. it wab at one timestatc<l that the 
relatiAcly iuiey (anton ginger, from which th(‘ Chinese 
preseiwed ginger is i)repare<l, was derixed from a distinct 
though relat('d phmt, Alpiiihi gubtiHja. 'riiis, however, 
is now' known to he erroneous, and the succulence and 
sliglit pung('ncy characteristic of Chinese ginger appear 
to !«' due to the special methods of culti\ation adoptt'cl in 
China and to the rhi/ome lx*ing har\ ested at a eompara- 
tiv'ely early age. 

The original home of the ginger plant is not known 
w ith certaint> . It oc'ciu's w'ildin South-east Asia and in 
the Malay Ai'chipelago, and it has also been recorded in 
a wild state in Colombia. It has been suggested, how- 
('ver, that the plants found in Colombia are relics of early 
cultivation, as ma.A ]tossibb be tin- case also in the other 
two rtgions mentioiKsl. 


Cl'LTIVATTON AM) PuKrAPATlON. 

Climatic Jiet/(iircm(nf.'>. 

For the successful cultivation of ginger the essential 
reciuiremcnts as regards climate are a good rainfall and a 
high temperature during the g)‘owing period. In the 
ginger-growing region of Jamaica the mean annual niin- 
fall i« SS in., whilst in south-west India it is ov'er 100 in. 
X dry season during the resting period and prior to plant- 
ing is an advantage, as it facilihites the thorough i)rei)ai’a- 
tion of the soil required for the crop, but is not essential. 

Owing to the fact that a high temperature is needed 
for the optimum growth of the plant, cultivation is natur- 
aUy most suocesrful in tropical and sub-tropical regions. 
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It need not bo restricted to such areas, however. Provided 
that the heat and sunshine are sufficient during the 
greater part f)f the year, a cold winter is imnmterial, as 
before tliis period is reached the rhizomes will have been 
dug up from the ground, the hulk already prepared for 
the market and the remainder stored for planting the 
following reason. These are actually the conditions 
obtaining round (’anton and also in parts of Queensland 
where the crop is grown. 

As regards altitude the plant succeeds in Jamaica 
from sea-level to considerable elevations, and in India also 
it is grown both in the low country and upto'4,h00 — 
5,000 ft. in the Himalayas. 

Soil and Manure. 

riinger is an exhaustive crop and, unless manures arc 
readily and cheaply available, the soil in which it is grown 
must be rich in plant food. The plant will not succeed in 
land liable to become water-logge(f or in soil of agnivclly 
or very sandy nature. The most suitable kind of soil, 
therefore, is a rich vegetable kram. The land must be 
well draine<l, as if Avater collects about the rhizoiue the 
latter is liable to rot. 

The best varieties of Jamaicsi ginger are grown on a 
sandy kxun, and in India the ginger produced on the com- 
pact black soils is said to be inferior to that grown on the 
lighter sandy loams. The amount of sand should i)robubly 
Ik* not more than 3b per cent, and of clay not above 20 
jHsr cent. 

The principal constituents removed from the soil by 
ginger are stated to be lime and phosphoric acid, and it is 
tlie replacement of these constituents which should be 
aimed at. 

Cultivation. 

In Jamaica two methods of cultivation are adopted. 
That by which tlie best ’ginger is obtained consists in 
planting in March or April portions of selected rhizomes 
firom the previous year’s (arop, care being tak^ that each 
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portion planted contains an “ eye ” (embryo stem). The 
land is raised into ridaes and tlie piecea of rln/ome are 
j)l}ioed a fe\T inches below the snrlace and about one foot 
apart, tlie i)rtK*Chs beiii}* niu(‘h the saine as that observed in 
plantina iK)tato(*ft, It is advisable tliui’uughly to clear the 
land of weeds before planting the rhi/oines, as the 
renunal t)f weeds becomes difficult later on when the 
singer ])lants have developed. I’jjless the niinfall is yood 
it io necessary to ri'sort to irrigation, as the plants ri‘(iuire 
a «ood supj)l.v of water. The >tinf>er i»roduced in the fore- 
yoiiiH way is known as “ jilant ^'inKcr.” 

“ llatoon yinjicr ” is obtained by leaving m the soil 
from .veil r to ri'iir a portion of a rhi/oinc containing an 
‘‘e>e.’‘ This “ c.\e” develops in llie normal way, giving 
rin* to a snppl> of rhi/omes in the succeeding season. 
“ Katoon ginger” is smaller and contains more fibre than 
“ plant ginger,” and the produi-t obtained by this means 
is said to deteriorate steadily from year to >ear. 

In some parts of India it is usual to plant the crop in 
beds about 10 to 12 ft. long and If or 4 ft. wide, in which 
the sets are placed about 0 in. to 1 ft. aiiart. The field is 
then covered over with the leaves of trees or other green 
manure to keep the soil moi'-t, ami ovtT the leav es organic 
manun> is '^p^ea(l to a dcjith of about ] in. At the end of 
the rain.v si-ascm it is neecssar,\ to resort to irrigation. 
During the first thn*e months of the dr,\ season the liehl is 
weeded alxmt three times. 

Before planting, the land must be thoroughly hoed (or 
ploughed) ami harrowed, in order to produce a fine tilth. 
I'll jilanting large fiedds it would apjiear preferable to open 
up drills about 1 in. deep and 2 ft. ajiart, mueh as is done 
in ])lanting jiotatoes on a largi* s'“ale. Artificial manure, 
such as sui>er])hosphate and bone meal, can then be incor- 
IKirated in tlie soil at the bottom of the drill, before 
planting the sets. 

On account of the crop taking up such large (piantities 
of plant food a system of rotation should be adopted if 
possible. This is done in some parts of Jamaica, wdiere 
much of the ginger is grown in small (luantities as a garden 
t^ant, in association with bananas, chilles, etc. 
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^he method of growing ginger in the Canton district 
of China differs considerably from that practised in coun- 
tries where dried ginger is the objective. Low-lying 
ground is usually selected for the crop and the cuttings are 
set at intervals of b in. in ridges about 1 ft. high and 2 ft. 
apart. Water is kept continuously between the ridg^. 
After the sh(X)ts have reachtnl a height of from 6 in. to 
1 ft. the plsmts are hea^^ly manured at frequent intervals 
with urine or nightsoil mixed with water. This favours 
the formation of the suwulent rhizome chai’acteristic of 
Chinese ginger. 

“ Ratoon ginger ” matm*es early, and in Jamaica is 
harvested from Manii to Dwember ; but “ plant ginger ” 
is not ready for digging until I)e<‘enil)er or January, the 
rhizomes Iwing gathered as they mature from that time 
until March. The rhizomes are known to he ready for 
digging when the stalks ivither, this taking plsiee shortly 
after tlie disappeaninee of the Hoivers. In flamaicij the 
plant flowers during Septemi)er. The rhizomes are tivisted 
out of the ground with a fork or a hoe. In performing 
this operation gi'eatcare is necessary, as any injur j’ in- 
flicted on the rhizome depreciates its market value. Con- 
siderable exiierience is necessary’ in order to lift ginger 
rhizomes properly’. 

The “ hands ” (complete rhizomes and adherent 
fibrous roots) are piled in heaps, the fibrous roots are 
broken off, and the soil and dirt removed inimediately% as 
othenvise it is difficult to get the finished ginger wliite. 
The rhizomes should not be allowed to lie long in heaps, 
as they are liable to ferment. The usual plan is, as soon 
as the rootlets and excess of soil have been removed, to 
throw the ginger into water to be ready for “ peeling ” or 
“scraping.” This is done in Jamaica by means of a 
special knife, consisting merely of a narrow straight blade 
riveted to a wooden handle ; in India the outer skin is 
8crai>ed oft’ with a shell or piece of broken earthenware. 
In the case of Sierra Leone ginger of the ordinary grade, 
the flat sides of the hands are scraped with a spoon and 
the hands are then laid out to dry without washing in 
water. 



125 


!rhe operation o£ peeling, if carried out in a iirot>ei* 
manner, is a very delicate one, the object being to remove 
the skin without destroying the cells immediately IhjIow it, 
since, these cells contain much of the oil uix>n which the 
aroma of the best qualities of ginger depends. As the 
rhizomes are peeled they are thrown into water and 
washed ;and the mon* carefully the washing is done, the 
whiter will be the resulting product. Asa rule the peeled 
“ hands ” are allowed to remain in water overnight. Some 
planters in flamaioa add a small proportion of lime-juice to 
the w'asb water at this stage, at the rate of about half a 
pint to six or seven gallons of water, in order to produce a 
whiter root. 

After washing, the peeled rhizoiiies are placed in a 
“ barbecue,” Avhich consists men'ly of a piece of levelled 
groimd covered with cement, on which the ginger is placed 
to dry in the sun. Where a “ barb(‘cue ” is not a\ ailable, 
a “ mat ” consisting of sticks driven into the ground, 
across Avhich are laid Ijoards or palm or banana leux'es, is 
used, on which the ginger is exposed until it is dry. 
Uniform drying of the rhizomes is essential for the pro- 
duction of first-class ginger and to prevent mildew ; and 
to ensure this they should be separately turned over by 
hand at least once on the first day. (Careful planters put 
their ginger out daily at sunrise, and take it in esich night 
at sundoAvn • conducted in the latter way the operation of 
drying usually takes from six to eight days. The ginger, 
if not sufliciently white in api)carance, has to be bleached 
by further washing, and after being re-dried is ready to 
be packed for export. In some parts of India the peeled 
rhizomes are bleached by soaking in lime-water for a 
short time and exposing them for about 12 hours after 
drying to the fumes of burning sulphur in a specially con- 
structed bleaching -room, at the rate of 7 lbs. of sulphur 
per ton of rhizomes. 

The finished ginger is graded according to size and 
colour of the “ hands ” — tlie Ix-st grades consisting of the 
large plump “ hands ” free from traces of mildew, and the 
poorest, the shrivelled, dark-coloured “ hands.” As a rule 
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“hands” obtained in Jamaica weigh as much as 8 oz., 
4 oz. being an average weight. 

Unpeeled ginger is merely freed from its rootlets and 
excess of soil, and then thoroughly washed in water or 
scalded in a Ixiiler of hot water, and finally dried in the 
sun. 


J^repanilion of Preserved (Unger . — In China the first 
crop of ginger is ready about three months after planting. 
This is known as “ young ginger ” and is the least pungent 
and most exi»en&ive. Unlike the flamaica iuid Indian 
ginger, the rhizomes are not alloived to mature, as they 
become too pungent for the puriKise for uhicli tluy are 
re(piired. After harvesting the roots are washed and the 
skin carefully scraped off. 1’hey are then i)uncture(l l)y 
means of a fork and afterwards washed in rice water (the 
u'aUT left from washing rice) to improve the colour. The 
rhizomes are next boiled in three or four ihauges of 
cefined sugar and water for one or two hours, until thor- 
ougiiiy soaked. They ai*e then placed in barrels or other 
conr‘'iners and covered with sjTup. Jn the case of dry 
lirescrved ginger, the wet rhizomes ai’e strained till dry 
and then roUed in sugar placed on bamboo matting. 

The yield of ginger varies considiTably with 
the climate, soil, and methods of cultivation employed. In 
Jamaicsi the average return is from 1,000 to f,.)00 lb. of 
dried ginger i)er acre, but as much as 2,000 lb. per acre 
has lieeu obtained under the la^st conditions. The recorded 
yields in different parts of India vary within wide limits. 
In Bengal it is stated that 1,000 to 1,500 11). per acre is 
the average croj), in the Punjab 2,100 lb., in Travancore 
2,000 to 2,500 lb., whilst in an exi)eriment{il cultivation 
at Surat, Bombay Presidency, the yield was eciuivalent to 
over 8,0{)0 lb. per acre. As already mentioned, a yield 
( (luivalent to nearly 5,000 lb. i)er acre was obbiined in 
dalnaica on exhausted land by the application of a suitable 
manure ; and there is no doubt that, by careful cultivation 
and manuring, the yield in all the countries mentioned 
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coxild be considerably increased. It takes abont 4 tons of 
freshly dug rhizomes to give one ton of dried ginger. 

and Owing to the pungent nature of 

the shoots, the ginger plant is attacked by very few insect 
pests, and it has even been recommended that the crop 
shoiild l*e plantol in orchards to prevent the development 
of pests of fruit trees. 

(^onsidca-ahle injury is inflicted on ginger cn)ps in 
.lamaica by a disease called “black rot,” which attacks the 
underground parts of the plant, and brings about decay of 
the' rhizomes. The first indiciition of the disease is a yel- 
lowing of the leaves, which dr<x>p and wither; the bases of 
the stems become discoloured and rot, and finally decay 
spreads to the rhizomes, which disintegrate to form a 
putrifying mass of tissue. A fungus present in the decom- 
posing rhizomes was found to form spores in a similar 
manner to AHantospora radidola, Wakker, a fungus which 
causes a root disease of sugar-cane in Java. Tt was not 
clearly shoAvn, ho\\ever, that the fungus found in the old 
rhizoTue was the cause of the di.-,ea8e (HoAvard, HuU, Bof, 
Dept. Jamaica, 1901, 8 , 181 ; 1902, 9 , 42). 

A similar rot of the rhizome, caused by a 8])ecies of 
J'ythiam, whicii (X'curs in India, was first rc*conled by 
Butler from Sui'at ami is deserihed by Meliae in Agric. 
Joiirii. India (1911, 6, 189). The disease spresids rapidly 
thrt)ugh the soil, and to prevent infection of liealth>' plants 
every jxArtion of an affeete<l plant must he removed and 
burnt, whilst the soil itself should he treated with lime, 
or a light dressing of sulphate of iron may l)e applied. 
Isolation of infeste<l soil by a trench has l;een tried Avith 
success, hut in the ci>se of a had attack, ginger should not 
be groAvn on the land for at least three years. The disease 
is most serious on Avet, heav>' soils, or in exceptionally 
rainy seasons, and it may be prevented to a large extent 
by draining the land, so that no water lies round the collar 
of the’ plant. Great care should be exercised in selecting 
only healthy rhizomes for planting purposes, any plants 
with even the slightest trace of disease bang x-ejected. 
After 8 bad attack it is advisable to steep the rhizomes for 
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about half an hour in Bordeaux mixture before planting, 
to destroy any fungus spores or hj’^pha* on their surface or 
in the soil clinging to them. The fungus, which also 
occurs on tobacco aud]>apaya in India, was at first thought 
to be Pythium gracile, Schenk, which in Europe is found 
on freshwater dgas. Subramaniam, however, allowed that 
it is a distinct species, which he calls Pythium Butleri 
(Mem. Pepf, Agriv., India, Hot. Ser., 1919, 10 , 181. 

Another disease of ginger, whioli does some damage in 
Junaica is locally called “ cork i*ot.” This cannot be 
detected until the crop is gathered, when the rhizomes are 
found to be of cork -like texture and quite valueless. The 
exact nature of this disease dues not appear to have been 
investigated. 

Uj5KiS OK GinGEB. 

For flavouring piu^ses ginger is perhaps the most 
widely used of all spices. It is employed whole in the 
preparation of various confections, chutncys, pickles and 
the like, and in the ground condition for a great variety of 
purposes. Large quantities are used in the manufacture of 
ginger beer, ginger ale and similar beverages. Its medici- 
nal value is well known, the root being used chiefly as a 
stomachic and internal stimulant, especially in flatulency 
and colic. The pungency of ginger is due to the presence 
of a resinous substance and the odour to an essential oil. 
The latter is separated by steam distillation and used hi 
some extent in perfumery. 

In connection with the attempts being made to im- 
prove the quality of Sierra Leone ginger, the Imperial 
Institute recently made enquiries regarding the uses of the 
various types of gmger, the results of wdiich may be here 
summarised. 

• 

Unscraped (unpeeled) ginger is used as a cheap sub- 
stitute for peeled ginger for most of the purposes for which 
the latter is usually employed. When peeled ginger is 
rdatively cheap, less unscraped ginger is used in this way 
whilst, on the other hand, more of it is used when peeled 
upmger commands a high price. A certain amount of 
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unearaped ginger is also employed by distillers in the 
United Kingdom, who prefer it to peeled or scraped ginger, 
because it contains rather more essential oil. 

For certain purposes only peeled ginger is suitable 
e.g., for the “ whole ginger ” sold by grocers, for the best 
grades of ground ginger and for the best kinds of ginger 
beer. Unscrapwl ginger is sometimes used for the lower 
qualities of ground ginger, but not commonly for ginger 
beer. For medicinal use, “ scraiM'd ” ginger alone is official 
in the British Pharmacopoeia, but both iKseled and unpeeled 
may be used for official prei)arations in the United States. 

Ginger from no one country is in demand exclusively 
for any particular puri)ose. The i)ee]ed ginger from 
ffamaica, Cochin and Jaimn is all used for the same 
purposes, the grade of ginger emi)loyed depending on the 
quality of the article to be i>rodn(*ed. Unscraped varieties 
from different sources are generally interchangeable. 


TOBACCO CULTIVATION. 


An address given by Professor J. Dash at a meeti/ig 
of the Agricultural Society, held at the Imperial 
College of Tropical Agriculture on 
20th January, 1927. 

The Chairman introduced Professor J. S. Dash to the 
meeting. He referred to tlie great interest Professor Dash 
had taken in tobacco cultivation since his arrival here, Mid 
stated that no tobsuvo had hitherto been raised in this 
colony on a commercial scale or any part of the West 
Indies, w'ith the exception of Jamaica. He was sure that 
the lecture would prove of great interest. 

Professor Dash said : In the first place, I should 
like to say that our tobacco field work has lieen going on 
since 1 923 primarily for the purixise of giving practical 
instruction to our students. From a beginning of about 
100 plants we have progressed until this year we have an 
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area of 1 */j acres. One-hnlf is devoted entirely to the study 
of strains and seed work, and the other half more particu- 
larly to finding out something of the commercial aspects 
ol’ tobacco culhiri'. Up to some time ago it l<K)kcd very 
promising indml and this ])romi)U'd the suggestion that 
you might care to see it if you were inlc>rested. But 
unfortunately on Christmas E\e some pers(ms eulcred the 
tolMm) field iuul nearly an swre of the plants was i)iilled 
up. Next day tlie field r(!homl)led one in full harvest rather 
than one in full grouth. Through the prompt action of 
the overseer they got a gang out on (Tiristmas Day and 
replanted the tobacco. Witli tlie recent rains the plants 
had nearly all caught oa again, but we stand to lose 
oonsidenihly with respect to leaves on the older plants. 
The younger ones suffered very inab'rially from liaving 
their growth cheeked. They Iffoomed almost immediately 
and thus the loaf crop was relatively smaller. Tliey would 
be able to see from certain ))lants left mitouehc'd in tlie 
scamper of the persons to get away, Avhat tlu* field \\oiil(l 
really have lo<iked like. At the demonstration in tla* field 
I will be assisted by a post gradiiatt' student from f^outh 
Africa, v.’ho has had a wide exi)erienee in tobacco growing. 

Tt is not intended nor is it possible in a single effort 
to cover the subjeid of tobacco growing in all its various 
aspects and nunifieations. It is a bigbly s])«'iali/ed indus- 
try, and one in wliieh there is ample rootu for trained 
experts, for the crop is a peculiar (ajc and not rivalled by 
any in regard to effect of soil, climatt', fertilizei's, handling, 
etc., on (he final )»roduct. So much so indeed, that even 
those best c|ualiffed in its culture are at times l»aiHc‘d by its 
behaviour and varying resiK)ns(i to the conditions under 
which it is grown. This is not hard to understand when it 
is rememl)ered that the tobacco plant enjoys a very wide 
distribution, being cultivated on every continent of the 
globe : — Europe, Asia, Amerkii, Africa, Australasia, all 
figure in the production of various t5"pes and classes. It 
thus happens that what is termed quality in tobacco, as in 
many other products, while difficult to define, depends 
very largely on a point of view ; the quality required in 
cigarette tobaoco, for example, being very different from 



the qufility required, say in a lienvy pipe or plus: tobacco. 
The ^ 2 :rower, however, inust keo]) certain f^enerali/ed distinc- 
tions in mind since soil and treatment are most important 
fa(*tors, apart from variety considc'ralit^ns, in d(‘1(Tminino 
(piality ; and in the lorn*’ rim, tla* j^rowiT is limit(‘d to the 
type lie can i)rorital)ly cultivate by the nature of his soil 
and environment. No otlier crop is so influenced by tlicse 
factors as is tobacco, jud<>:ed from the point of vi(‘W of 
man u Tact urers’ reipurenuaits, and hi<>h aM’neulfura] yields 
are, witliiu limits, sacriliced in order to satisfy tlies(‘ re- 
quirements. (Quality in case of bright to))acco particu- 
larly, is usually (‘nhanc(‘d where tlie croj) is g’’own contin- 
uously on th(‘ saine land. 

It may Ih‘ of intia-est to note that tol)ac(‘() in the 
Ihiited States, tlu^ world’s largest j))‘odu(‘imi.’ (Country, was 
a( an early date biibj(‘ct to certain (‘conomic law s. Tims, 
in 1921, the ])rofits w’c‘re so m*eat and the production of 
food croi)s n(‘^le(*t(Hl to such an exkail that each colonist 
W'as limited in regard to the numlx*!* of plants lu' (X)uld 
; 4 row and even in th(‘ number of l(‘a\es allowed per plant, 
'riu* (*\i)ansion of tlu' AnuTican iialustry sinc(^ those (‘arly 
Virginian days has \)vvn plunoincaial, for tlu* civ))) is now' 
UTown in 12 Stat(*s on nearly half a million farms and 
iK>ss(\ssw a valiK* of many million> of dolltirs. 

British territories luniny, ivlatl\i*ly important tobacco 
industri(‘S an*: India, (anada, Tnion of South Afrit'a, 
Bliodesia, Nyasaland, (VyIon,and Australki. Cons^idiTabh* 
interest has developed in Nyasaland becjiuse of its suitability 
to the i)roduction of bi*iyhl l(*af probably closest in (juality 
to that ])roduced in tlu* Tnited States, wdheh has hitherto 
enjoyed almost a com])Iete monopoly in tin's ])arti(‘ular (*lass. 
Small but suc(*essful industri(*s exist in oth(‘r ]>la(*es, flamiaca 
furnislwni^* a yood example. Tiider tlu* t*\istiny: protection 
it miyht be possible to su])ply some of the local d(‘mands, 
notably in the heavier manufacturing: tyi)(*s. The Colony 
is importing’ annually about 500,(100 lbs. of unmanufactured 
leaf. 

With the decrease in taitar smokiny: generally and the 
special exip:encies of. the trade in this class of tobacco, new 
prospects for it are not promising. 
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Tbo following is a brief outline of the more important 
points in the onlturo of the crop : — . 

CnAKSKs AND Varikttes. 

There* are two main classes of tohaceef : the cigar iuid 
the manuhicturing. The differences are commercial and 
varietal rather than botanical, both a)ming under the same 
species — Nicotiana tahacum, N. fiustica constitutes another 
class grown mainly for nicotine production and includes 
also Turkish and Levant tobsmeos. The cigar group at the 
College is represented by the follf)wing varieties : Comstock 
Spanish, Big Havana and Connecticut Havana (all used as 
filler and binder) also four strains of Sumatra wrapper leaf. 
The manufacturing clas>, may be divided into thrc'c groups 
of varieties : bright, heavy and special types. The first is 
represented in our collection by Hickory Pryor, Warne and 
Gold Leaf; the second by Kentucky One SiK’kei, Yellow 
Mammoth and Tennessee Hed; the third by White Burley 
and Maryland. There are also in the plots two strams of 
N. rmfica under observation for nicotine production. 
The first group demand special curing facilities in the way 
of flue-barns if a high (luality bright leaf is to be obtained, 
and'for special studies in this work it is hoped to be suitably 
ecpiipped before long. Hickorj Pr.xor is a promising 
varietj in this conne<'tion. In the meantime, all varieties 
are l)eing air-cured in the usual way. 

Both Kentucky One Sucker and Yellow Mammoth are 
g<K)d yielders of beavj tolwcco under our conditions. Tin* 
greater part of the commercial area at the College is devoted 
to these two and an effort is being made to get a<'CUKite 
figures as to cost of production on this area. 

Soils and Cltmatk. 

As noted previously, environment plays an important 
part in detennhiing the tyi)e of tobax'co to be grown. 
Broadly speaking, sandy or clay loams of high fertility are 
best suited to cigar tobacco, since the plants must make 
rapid and continuous growth, especially where high 
quality wrapper leaf is aimed at. In the case of bright 
tobacco, typical soils are lifht, infertile, aandy loams, liberal 
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applications o£ fwtilizcrs being used to produce the crop. 
For dark, heavy-bodied tobacco the soils may be more 
clayey in texture tliiin for the other classes and richer in 
organic nitrogen ; allmial soils and the heavier loams arc; 
very suitiible— in hict almost any good fertile soil gives 
satisfactory results. No mattcT what the type of soil 
unless it is well draiuei I, profitiible crops of tobacco cannot 
be produced. 

Tlu* rainfall should be modcTate but well distributed 
throughout the growing pcricHl and rather light during the 
maturing and harvesting period: heavy rains, especially at 
liarvest time, are very j)rejudicial to the cpiality of the I(*af 
which is renderc'd thin, deficient in gums and light in weight 
in proiMjrtiou to bulk. Planting is therefore done in time 
to catch the late rains, allowing for sunny dry weather as 
maturity approaches. 

Skeds and Skip) Bkps. 

The tobiicco plant being i)ro])agated from seed, the 
grower should bike e\erj’ precaution to select vigorous 
plants, true to type, and uniform in respect to time of 
maturity, as seed Ix'arers. W'here more than one variety 
is groan tlie seed heads should be haggl'd (auy strong 
paper bags serves tlie imriiose) In'I'ore the flowers bi'gin to 
open. The bags are retained in iiosition until the seed 
capsules are full, it being necessary |)eriodicall.\ to raise the 
liagasthe Howerstidk elongales, at the same timi' removing 
the old fallen flowers from the bags and di'stro.ving any 
bud-worms that ma.v be at work. As soon as the seed 
pods turn brown they sluould lie harveBted and allowed to 
further dry out in a cool, dry room, free from vermin. 
The seed is then shelled, winnowed and placed in glass 
containers (c.i/. jam Ixittles), taking care tx) reject that from 
poorly developed capsules which will be light and wdll tend 
to produce poor [ilants. Tobacco growers in many jilaces 
are often inclined to favour the use of imported seed as 
against home grown, believing tliat the latter soon deteri- 
orates. There is, it is true, every danger of this when seed 
^election is not practised. 
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The seed bed is the next care and the operations 
connected tln'rewith must be re>rarded as an essential feature 
in tobiieco cultivation. Failure at this i)oiut means C7'op 
failure. In the iirst place, a n ell-sheltered, well-drained 
spot with iU'cess to water siippl.\- must bechosc'u ; the soil 
should Ix' h'rtile an<l plentifully sui)plied with humus. 
The iireliminary pi’cparation consists in clearinfi and level- 
ling followt‘(l by tlKjrongh working' of the soil, with the 
incoriM)ration of a liberal supply of well decayed conii)ost 
or manure. I'he site is then lined off into IxhIs of con- 
venient size about to 4 feet wide Avith paths Ix'tween, 
which Her\'e also as drains. Some uu'thod of stei’ilizing the 
beds to destroy we('d seeds, ants, diseases pores, etc., is 
next rmnnmended; for this puqxAse brushwood and other 
matei’ial should be piled ou top of the beds and set on tii'c. 
The beds an; afh'rwards brought to a tine tilth by careful 
mixiiui: in of the ash resulting fn>m the burnt bush, care 
beinjr taken not to briuK up unsterilized soil from below. 
The sui'facoof thelu'ds should t)e level in every res])tct; tiny 
are then ready for sowiny; and .sluHild be sec'ded at the rate 
of one teaspoonful of tobaa'o seed to 10 stpuuv' yards: for 
even distribution the seed should be thoroughly mixed 
with some substance such as A\ood ashes before sowiny. 
The surfaci' of the beds after sow iny isliyhth ])ressed Avith 
a snuK)thiuy lM)anl before wateriny, \Ahich should be done 
from a can with tine rose. Sometimes a (piick acting 
foidilizer is appli('d to the Ix'ds. 'I'lie area of seed bed 
necessary can Ik* judged from the fact that in one ounce of 
tobacco se(‘d thei'c are a])i)roximatel.\ Ut0,000 and an 
aAcrage teasiKMUi holds alH)ut I2r),0t)t) seeds Avhen level. 
All the beds should not be sown at once ; three or four 
soAA'ings at intervals of about 14 days are suggested, 
depending on the area tobeplanh'd and toproA'ide sufficient 
material for su 4 )plying losses from inset'ts or other causes 
It is a common practice to proAu'de some wwt of covering 
for the nursery^ beds ; under the humid conditions of this 
climate, Avhere too much shading is given, the beds are 
subject to damping off troubles, an<i except for suitable 
slielter from wind and heaAy rains, covering the beds is not 
absolutely necessary. The seeds germinate in from 7 to 
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lO days and the seedlings are ready for tranvsplanting in 
from C to 8 weeks when they are 1 to G incdies hi^h; inidc'r- 
sized plants may be us(hI only if weather conditions arc' 
favourabh* as tli(‘y are lialile to l»e killiul out b> hot sun. 
On tlie other hand, larMe plants may run to se(‘d Iiefore 
normal growth has b(‘en attained. Ihnls to i)r()vide scvdliugs 
for transi)lanting (hiring Novianber and Dc^Hanber, wlum 
the bulk of our ])lanting is doiu*, an* sown from mid-Sep- 
temlxT to the end of October. It is recoiiiiiiended tliat tin* 
site f(^r seed beds lu* ehanged ammally to a\oid insist and 
fungus troul)les. Where tliorough st(‘rili/atioii can Ik* 
(‘ffoctcd the (‘haiige n(‘(d not lx* so fre(|iient. 

Pune VK \rio\, Pn wd Ornriv \ tio\. 

Land for tobacco ^lionld lx* iirst 11iorougbl.\ [)long]u‘d 
and an> green growth thoroughly ineor[)()rat(*d ; a second 
plougliing isgi\c‘n a litth* tinu* afn*!* tlu* first, in the oii^iositi* 
direction, wdien an a])plication of W(*lLrott(*d pen manun* 
at the rate of about 10 tons jier acre can lx-* worked in; 
then at the time of ])laiiting the surface should ho harrowed 
and hnnight to a line* tilth. Draijis may he dug at this 
time. Tlu* pnudiee next adoptc'd at the College is to oix‘n 
shallow furrows .'5 feet ainirt — tlu* distan(*e hetwixai the 
rows — into wdiieli a mixture of ANC‘ll-pul\ei'i/(‘d cattle 
dro])i)ings and a\o(k 1 ashes is apph(*d at tlu* rate of al)out o 
tons per acre. The soil is t!u*n tlirowu ha(*k on this and 
the plants inserted, a cloudy day lx*ing usually selected for 
the latter oiieratiou. Care must Ix* tak(*n in r(*nu)\ing the 
trans])lants from tlu* nursery beds whieli, if dry, should lx* 
thoroughly wah'ivd b(*fore any plants ar(* remo\(‘d. The 
distance betwux*n the plants in tlu* row' d(‘pends on the type 
of tobacco grown; und(‘r a\(‘rage conditions 2 f(*t‘t is 
ample. After the plants lane begun to grow tw^o or more 
surface culti\ations acooj‘(liiig to the nature of the soil 
should hi' given ; cllIti^ ation should (*(*ase wdieii the plants 
have reached su(*h si/e as to ri'uder them lidble to dajiiage 
by implemeJits and labourers, usually at the topimig stage. 

Aktkh TjnuTMKyr. 

When the plants are about a foot high they may he 
gone over and one or t^\o small leuA^eh at the bottom whkh 
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ivould be of little value removed. Ab soon as the plants 
have reached the flowering stage the operation known as 
“ topping ” is carried out and consists in tlie removal of the 
terminal bud to prevent seed development. At tliis time 
those plants selected for seed are marked and the flower 
heads allowed to develop. Topping should never be 
neglected if lea^'es of the recpiinid texture are to be obtained. 
The number of lea\'ea left ikt plant Avill depend on the 
class of tobacco grown ; generalls’^ speaking, the lighter 
sorts arc topped high — 12 to 16 leaves, and the heavier 
classes low, about 8 to 10 leaves. After tlie plants have 
been topped suckers will shortly appear in the axils of the 
leaves and these should be regularly removed. The leaves 
will now rapidly take on size' and Iwdy until ready for 
harvest which is usually 4 to 6 weeks after topping. 

1‘k.sts and T)ihka.sks. 

The tohaew) plant is subject t<» a number of troubles, 
but only a few of those ccjmmonly met with liere need be 
referred to. The most important pest up to the present 
has been the mole cricket ; it cuts off young tran^])lants and 
losses may be as high as 50 i)er cent, of the sUind, especially 
where tobaeof) is grown near gnissy areas from which the 
crickets migrate. It has been noticed that fresh grass 
clii>pings placed underneath tlie young plants when put out 
in the field gives them a cei-biin amount of protection. 
Where a plant is cut or injured it is adv isable for a search 
to be made in the soil and the insect destroyed before 
another platit is inserted. Fields have to l)e freciuently 
supplied Avhere the mole cricket is ])revalent. The horn- 
worm and the bud-worm make their appearance at an early 
time and the plants have to be regularly searched for the 
caterpillars which should be destroyed. This operation 
must be efiiciently performetl during the entire growing 
IMiriod in order to avoid serious losses from defoliation. 
The suppression of all waste vegetation near tobacco fields 
and secdlxjds will often aid in preventing liability to serious 
caterpillar outbreaks. Dusting or spraying is sometimes 
recommended against caterpillars where the area is large, 
but there is danger of leaf damage from the poisons used. 



This is a problem for future investigation under local 
cxjnditions. Grasshoppers may also be Tnentioned as capable 
of doing considerable damage where tlieir numbers are large. 

In the case of diseases, reb'rence has alrt'ady been 
made to “ dauiping-<)ff ” in the schhI beds ; too much shad- 
ing and humidity helps to spn'ad the disease, likewise thick 
seeding ; in some cases entire beds may be lost from this 
trouble. Tdining is beneficial, but a change in site is a(K ise<l, 
also proper sterilization of the soil as i)reviously noted. 
So far, at the Coll(*ge, there have been no instjinces in the 
field of other well-known tobac<*o diseases such as root-rot, 
wilts, or mosaic. Some Iwif spotting has appeared due to 
the recent excessive rainy conditions, cou])led with the 
severe set-back which the maliciously pulled out plants 
received. 

A careful watch is being kept for ati.\ new troubles 
which may apinsir with ijicrease in ai'ca. 

1-|.\UVK.ST1^G. 

The stage at which tobacco i» harvested ploys an impor- 
tant part in successful curing ; it requires a little experience 
to judge when the croj) is at the right stage for reaping. 
The lesives should neither be hni ripe nor too green and 
the principal iiKlicatiou of ripeness is the decided change 
of colour. As maturity approaches thc're is a gradual 
change from a deeii green to a gi-eenish yellow and where 
the leaf is of heavy textui-e the yellow' may only show' in 
spots. The leaf itself at this stage instead of being soft 
and pliable becomes rough to the touch and brittle. In 
general, tobacco which is air-cured should not be allowed 
to get over-ripe. 

There are two methods of har\ esting tobacco : the 
whole plant and single leaf ; each has its advantages. The 
former is the more economical -but its disadvfmtagc is that 
all the knives are not in the same stage of ripeni'ss. The 
single leaf system requires more lalxiur ; on the other 
hand, by this means it is possible to get all the leaves in 
the same stage of riiKsness — ^an impoi'tant factor in the 
production of highest quality tobacco. Nevertheless, the 



m 


whole-plant method is widclj' used in tlie caefe o£ manufa<3* 
turin^ 4 ' tobacco and has proved quite* satisfactory at the 
('!ollc^^(! where the practice is adopted of splittiiiH' the central 
stalk of tlie plant with a sharp kiiile t(j withii) G inches o( 
the bottom, the stems beinjj: next severed just above the 
ground, 'flie splitting: of the stalk assists in the drying 
out of the (issue. TIu* jdauts are allowed to Avilt for a 
short time ami renio\eil to the euriii;' room where they are 
suspended oax-i- wires or lath>. <>reat care bein.e; tiiken to 
avoid bruising or breaking of tlu; leaf. 

Tobacco should be harvested in line whethe.r, but not 
while the dew is on it or immediately after rain. Ib-efert 
ai)b’. reapinii' should not be done much before .‘) o’clock in 
the afternoon, unk-ss tin* plants are allowed to wilt under 
shade. 

' CuuLNu, Stiiutinu Axn Soimxu. 

rerfain chemical changes take place during the curing 
for which processes the lu’ime recpiisite is i)roper ventilation 
to ensure a good eirenlation of air. Over-eroAvding of the 
plants in th(‘ curing shed should be avoided ; oii the other 
hand, exposure t(» strong winds may do considerable damage 
to the leaf, while too much <lamp, moist air may cause 
harm by st;t(ing up attacks of mildew. 

'fhe size of shed will naturally depend on the area 
und(‘r the crop ; generally speaking, about one s<juare foot 
of fi(H>r space for every S — -1 plants, for tsu-h story or tier 
in shed. Any A'aeaiit out-building can often be couAcrted 
into an impi’ovis(‘d curing shed if ])reeaution in rcKpeet to 
l)roi)er air circulation l)e taken. An inexpensive buikling 
with thatched roof will e(iually serA'c thepuriK)se. 

The plants are allowed to hang until the mid-ribs of 
the leaA'cs are thoroughly dry Indore being tuk(‘n down — 
usaully after GO or 40 days. Curing completed, humid 
days haA c to be selected for the operations of stripi)ing and 
sorting of the ksives, as on no account should tobacco be 
handled if the leaves are dry ami brittle. 

Sorting consists in dassifying the leaves as fast as 
they are sti’ipped into two or three grailes depending on 
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l^qulrements. In this operation, the bottom leaves are 
iihually kept separate from the rest, while the latter may 
he further classified into “ middles ” and “ tops.” The 
tohaceo is then ])res8ed and paekc<l in eases for delivery to 
the factory. 

The i)roeess known as fermentation is beyond the 
scope of this paper. 

YlKI.ns AM> pHOsl’KlTS. 

Yields vary, depending' on soil and trefituient and the 
tjiK* of tohiuro f^rown. Ordinarily, lover yields inaj he 
pxpectetl from varieties p]’udueini> hri^ht l(*af than from 
l)ea\ y tohaeeos. At the (lollei>c last season from half-an-acre, 
of which a lar«(* part was in hea\ \ tolmeeo, a yield of 700 
Ihs. A\as obtained and realised $504.00. In addition, 
there was a small ratoon crop of 1*00 11)s. which fetched 
iniieh lo\\(>r prices. This .tield which works out at the 
rate* of 1,400 Ihs. jier acre (exclusive of ratoon) may he 
considered «ood but certainly not excessive. On the aver- 
aite, it requiri'd .3 tf) f plants to produce 1 lb of cured 
tobacco ; at (5 sipiare feet to each plant, if the field stand 
had been eouiiiletti, the >ield on the area in question would 
ha\e approximated 1,(S00 lbs. per acre. The losses av ere 
due almoNt entire^ to mole cricket A\hieh is likely to lie an 
outstaudin<> cause ol poor stands under local conditions. 
From tliesi* figures, it is considered (piite possible for any 
Hi’OAver to «et 1,(K)0 tbs. of cured Uiaf per acre which, at 
fair prices, will return a satisfactory jirofit. 

Tohaceo has not yenerallj bun a very successful crop 
AA'here indiA’idual areas are liir<j:e ; the amount of supervision 
and handlins neci'ssary has usiuilly restricted the area to 
he grown by any one individual — in the linited States and 
Canada about 5 to 10 acres. Tin* Avork, however, is not 
arduous even in the tropics, biit time is an important 
factor. Preparation completed, keen gardeners in the early 
mornings and lati* afternoons will find pleasant occupation 
in the ordinary routine opelfations associated with the crop. 
Much can be done by mutual help in communities, notably 
at harvest time. In such Avaj s, the actual amoimt paid 
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Out for labour can be greatly reduced with substantial 
profits accruing to the grower. 

It should be emphasized howcjver, that any attempt 
at tobacco growing, to be in every way successful, must be 
seriously made, for the crop is a precarious one and left to 
its own resources is doomed to failure. Uniformity in 
(luality and dependability of supply are commercial con- 
siderations of the highest imix)rtance and should be the 
constant aim of every tobacco grower if the well-being of 
industry is to be maintained. — I'rocecdingt^ nf the Agrieul- 
/ural Socirfi/ of TrIiildnJ (ind Tohago, I'oL XXl'I/ 
J‘arf 1. 


GKOUNI) NUTS. 


IVe are greatly indehted to HI.h EcceUeney the Governor 
for prrmis.sioii to publish the folloiriiig eorre/^pondenee. 
dealing irith (J round Nut fi, — Editor. 


t 'orv OK Lkttki! kkom Mit. K. Hoy Wilson, M. I’., to His 
Kvi’lli.knx’v TiiK (loVKUNoii, DvTKi) liSrii Makcu, Ihi". 

Dear Sir Cecil, 

You will see fi’om our Report that we are making a 
strong recommendation in regard to the growing of Ground 
N uts in the Colony on a large scale for the iiuriiose of cxixirt. 

T thought you might like to see the analysis which I 
ohtaiued from the well-known Liverpex)! firm of Oil Millers, 
Messrs, d. Hihby & Sons Ltd., and which is referred to in 
the chapter on Agriculture in our Report. J send you 
therefore a copy of Messrs. Bibby’s letter to myself dated 
!)th February. 

In my oiiinioii, if the Sugar Planters would take up 
this projxisal with entliusiasm it ought to result very 
advantageously to themselves, and I would hope that the 
sugar plantations in tlio various districts would, apart from 
their own cultivation, be great buying centres for the dis- 
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triot for Ground Nuts. That is to say, any sinall fanners 
in the districts who decide to grow tiroiind Nuts should be 
able, if the proper arrangements are made, to bring their 
nuts to the sugar plantations and obtain payment upon 
delivery. 

If this business is proi)erly organised it would, T am 
convinced, in time bring llritish (iuiana into a prominent 
I)osition among the other British ( 'olonies who have develop- 
ed so successfully the Ground Nut export trade. 

Yours sincerely, 

(Sgd.) B. K(,y Wilson. 


COPY. 

.1. BIBBY it SONS LTD., 

KiN(i Edwaiu) Strkut, 
LiVKKroor. 

9th February, 1927. 

R. Roy Wilson, Ks(i., M.l*. 

Dear Mr. Wilson, 

Further to my previous h'lter and replying to your 
letter of the 2iid, I have had the samples of British (iuiana 
Ground Nuts carefully analysed, and I am able to report 
as fcJlovvs : — 

No. /, Sample from Sandy Loams of West Coast of 
Berbice. I’his is a sample of rather inferior nuts, 
showing a Ioav yield of oil (,S.‘{.27^) and a high 
perccnUigi' f)f Free I’atty .\cid. This nut Avould 
compare Avith (he W est African Bissao cinality Avliich 
is alnnit £1 per tern lower in value than the Rutisque 
(piality and \nj- [)cr ton lowt'r than tlu‘ Gambia 
(piality. 

No. 2, W'est Coast, Dcmcnira. groAvn in soil rich in 
humus, and from a second reai)ing Avithout replanting. 
This is a much better sample than tlu; above, the oil 
j'ield is which is about equal to the tiambia quality. 
No. 3, fi'om the Esist ('oast of Demerara. This is a 
aimilar (puility t<i No 2, anfl the same Remarks apply. 



143 


No. 4 , from the Enmore Estates, grown on sandy soil. 
This is a good quality Ground Nut which, if carefully 
picked, might be used for confectionery puriwse, and 
would probably command a good price for this puriwse. 

Nos. 5 and 6. These sjunples are very similar, and 
although given as 2ud and 3rd quality are, in my 
opinion, of equal value. 1 should call them about 
cH^ual to Gambia (luality, or perhaps a little better. 

On the Whtde these nuts compare favourably Avith 
the various West African varieties and would, I am sure, 
find a ready market both in this country and on the 
C'ontincnt. 

In regards to j’our <iucry re Gambia and Nigerian 
Nuts, you are no doubt aware that the former arc usually 
shipped in the undecortieatol state, and the latter as 
decorticated kernels, and on this account it is rather 
difficult to make a compiirison. 

Generally speaking undeixArticated nuts produce a 
better oil than the decorticated kernels, but, of course, the 
yield of oil is much lower from tlu* former, and a normal 
ditt'erem'e in price between one and the other is about £5 
per ton in favour of the decorticated. 

If Gambia Nuts were decorticated 1 think they would 
I)roduce a rather better kernel than the Nigerian qualit>-, 
blit it is difficult to express any opinion when there is no 
experience to go upon. 

Yours sincerely, 

(Sgd.) W. Ti. Biuby. 
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AlSTlSrUA^L HEPOflT 

OF THE 

BUITJSH (JUTANA SIKJAU PLANTERS' 
EXI^ERIMENT STATION. 

Ut OVrOBEK, ms, to 30 th HEPTEMUEB, im. 


COMJIITTKE. 

Tlip permanent members of the Committee were the 
same as for the previous year, viz., Sir John Harrison, 
C.M.O., Chairman, Hon. R. E. Brassinfrton, Messrs. C. E. 
Anderson, A. K. (Vaiy, 1C Strang, W. M. B. Shields and 
1). ('lark. On the lamented death of the ('hairman in 
February, Mr. R. Strang was api)ointe<l (Chairman and 
remaine<l in this eai)aeit.v until May when he went on 
leave. Mr. (1. E. Anderson, succeeded to the Chairman- 
hhi]> whi('h 1 k‘ has held to date. Mr. W. S. .Jones con- 
tinued to act for th(‘ Hon. R. F]. Brassington until the 
latter’s return to the (’olony in March, while Mr. A. C. 
Ashbee acted for Mr. A. E. f’raig from March until 
SepU’inber. Messrs. C. Famir .an<l A. Muri.son acted for 
Messrs. \V. M. B. Shields a))d R. Strang respectively from 
May until September. 

stafk. 

SDFEKINTENDEN'T. 

This officer was absent on leave from 19th March to 
16th April, 19iJ6. 

CHEMIST. 

Mr. Lauchlan was absent on leave from December, 
10th, 1925, to January 17th, 1926, 
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SECnETART. 

Mr, C. Iv. 0. Bourne has held tins appointment. 

ETKLn MAMAGER. 

Mr. J. E. Kidman held this appointment on proba- 
tion till May 3()th, when Mr. C. Cameron was promoted. 
Mr. (Wneron is an eutlmsiastie worker and has already 
ahown tliat he will prove an efficient field manager. 

ETELI) OVERSEER. 

Mr. Cameron held thi,s appointment until his promo- 
tion on J\uie 1st. Mr. li. 1). Huggins, l)ii)lomate of the 
Imperial College of Tropical Agriculture, Trinidad wjis 
appointed on probation on July loth, the title of the post 
being changed to that of “ Assistant Field Manager.” 

LABOUATOKT ASSISTANT. 

Mr. E. S. A. (ffiin, who was absent on sick leave for 
a short peruxl, remains in this post. 

CLERK AT. ASSISTANT. 

Miss. M. Healy continues in this appointment. 

OBTTUAKY. 

With the death of Sir riohn Burehmore Harrison, the 
Station has lost not only a Chainnan but the advice of one 
who had carried on the raising of cane seedlings continuous- 
ly since the discovery that sugar cane arrows produced 
fertile seed. Together with Jenman and Ward he was 
responsible for the production of D, 62.5 and D. 14.5, which 
have proved to be of such value to the Sugar Industry of 
his Colony. 
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WEATHER. 

The long drought which only broke in June has 
proved a dihfister to the Statioti as well as to the Sugiir 
Industry of this Colony, (.^nies which should have been 
reai)ed in October immediately after anal j sis, were 

not cut till June 1920, owing to thi*re lading insufhcicmt 
water in the navigation tronchc's for transix)rtation. Tt) a 
certain extent this will iuvaliditatt* the results of the year’s 
work, but not completely, as the control rows of most of 
the fields were reaped with the remainder of the crop in 
tl unc — September 1 9 2 0 . 


From the diagraniN under “ ouainage,” it will be seen 
that the S inch cent riligul pnmj) driven by the 8 H.P. Mietz 
and W(‘iss engine is lam (!jij)able of dealing wdth ordinary 
rainfall, but cannot cope uith e\cei)tionally heavy or long 
continued rain. The cai)acity is about H inches rainfall 
in 21 hours, tla* area «lrained being 1 15 acres. 

It is regretted that the Kxperimenfid Fields are still 
dependi'ut on gravity drainage. It is hopcnl that a pump 
will be instnllcd in tlu* near future. 

MAXTTUIA], PLOTS. 

It will be seen from the iu'compaio’ing table that tlie 
crop was grcatl.v reduced as a restdt of the drought and 
tliat the dif}'eren(‘cs though still small ai’o comfirmatory of 
results rei)orted previously. It would appear that the 
waterlogged condition of this field during the previous 
year, which pro«luccd a very shallow root system, is largely 
responsible for the extremely poor growth. The aines 
were over mature when cut, it is true, bxit at no time was 
the growth vigorous. 

It will lx* necessary to rei)lant these fields in the near 
future, and it is proposed to put this in hand w'hen the 
drainage conditions have been rectified. 
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Series. I, 


Tons Cane per Acre. 


^rannrial Troalment 

Not Mulched 

Mulched with 
rice straAv, 

Unmannrod 

K.7 

14.1 

Minerials only (no nitrogen) 

0.4 

U.8 

Minerals +300 lbs. Sulphate of 

amuioniu 

r.i.H 

18.5 

Minerals + 3(X) lbs. „ 

13.9 

10.0 

Minerals + 400 lbs. „ 

14.3 

10.9 

Minerals + 500 lbs. „ 

13.0 

14..> 

Minerals -f* 375 lbs. Nitrate of soda... 

«.8 

13.9 

Seiui^s 

II. 


MANURIAL TREATMENT 

TONS C’A.NE PER AOTtK. 

Nitrogen only 

... 

11. 1 

Nitrogen + Superphosphate 

... 

13.‘> 

Nitrogen + Potash 

... 

13.1 

Nitrogen + Potash + Superphosphate 

... 

11.0 


lOlJ,') .SEKT)r.TN(JS 


A comparatively .small immbor of ,s('e(l]ing.s Avas nii.scd. 
Arrows were only collated from those varieties which had 
been examined in the laboratory and liad shown promise, 
or which had appeared to be of si)ecial merit from their 
field characters. As the lal)oratory examination was 
storted a month or so before arroAvs began to appear, only 
a fcAV parents Avere selected in time for the collection of 
arroAvs. 

152.*1 seedlings Avere ultimately planted in baskets and 
of these 735 were planted out in the field. The germina- 
tion was low, probably as a result of the dry conditions. 

Details as to the parentage of these seedlings will be 
found in the following table ; — 



PQrents* Performauop<i at Sfafioii, 


Bfcock 

Grand- 

parent 

Parent 

Tons 

Can^K 

%_ 

Avail. 

Tons 

8 ugai* 

Seedlings 

■Bas- 'planted 
k.'todl 

1 field 

Bom bon 

Bourbon 

416/2] 

14.5±3.2 

3.7= fcl.O 1 

1.27±.36 

17 

12 


1)61 

1 6/22 

27.3 

11.90 

3.25 

12 

4 


l ) l >81 

]8 t : i /21 

17.6±1.9 

10.07- L .3 i 

1.74,,. 13 

18 

13 


1)6:35 

261/21 

1 3.1 

10.24 

1 .3 1 

20 

4 


n 

610/21 

: U .1±3.9 

10.19 J =.19 

3.59 11 

27 j 

2 

Rod 








Ri})hon 

Ult 5 

6r.l/21 

21.9 

11.17 

2.86 

203 

132 


)> 

12 U /21 

21.9 i 

10 27 j 

2.56 

387 

222 



112/21 

16.8 

10.66 1 

1.99 

229 

162 


J> 

9«a/21 

1 8.6 

10.20 

1.00 

29 

12 


n 

7.3/21 

23.2 

10.26 1 

2.38 

35 

30 


ly 

162/17 

21-.7 1-2.7.3 

11.66 5 .43 

2.92 „ 38 

52 

22 


yy 

6.') 7/21 

18,0 

8.61 

1.55 

15 

6 



80/21 

17.2 

10.73 

1 .85 

62 

12 



10.3/21 

13.1 

10.50 

1.38 

121 

21 

Boui 1)011 

1)625 

1611/22 

28.8 Jr 8 

9.7 9 ±.09 

2.36 09 

32 

24 

X 

X 







liiHi 

1)115 


1 





3Rl)bon 

1 

1)025'! n U |16.: U 1.2« 
1 

10.54^.26 

1 

1.71 „. 12 

69 

7 

Gropii 

(Ir. Tr. 

187/21 

1 

30.0 

I 

110.31 

3.09 

15 

8 

Transp. 

yy 

201/21 

14.5 

12.11 

1.75 

29 

:i 


yy 

100/21 

19.2 

10.55 

2.03 

18 

5 

Wliito 








Transp. 

D 755 

1 100/22 

2.5.0 

[10.13 

2.10 

13 

4 


1)5 

7.33/18 

26.42-1.1 

10.73±.18 

2.88„.13 i 

6 , 

1 

Wh. Tr. 


D 625 

t 

j28 . 8±.8 

9.79±.09 

2,36„.09 

68 

13 

X I 


X 






Bourbon 


Wh. Tr. 

14.8 i -2.8 

10.60±.35 

1.61 ,,.33 



Purple 


D 625 

28.8±.8 

9.79±.09 

2.36„.09 



Tran^p. 

••• 

X 






X 


Purple 

• • • 

... 


8 

1 

Bourbon 


Transp. 
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1924 SEEDLINGS. 

A careful selection of these was made and 29 were 
extended at Sophia. 


Pforiii, Nuiiihei (if extended, 


12 

DH.') 11 

1)119 4 

inis 1 

(heen Transparent. 1 


UI5AX D145. 

The seedlings produced by this cross w ert' transferred 
to the Experimental Fields hy Mr. Bastiaiins in 1924, 
under instructions given 1>> the late Sir John Harrison. 

Unfortunately it has been diseoveivd thai sufficient 
care had not been taken to Keei) tlu' iiidix idii.il seedlings 
separate, for as great a variation '.»'as loiiixl In'tween one 
st<K)l and another in anyone row as was loiind l)etween 
different rows. As extensions frojii rows v\onld not he 
satisFiu’tory, since this would give obvionsH mix'cd strains, 
eiic'h individual stool was treated as a unit, and extendecl 
at Sophia. This may result in a few’ strains ajipearing 

under more than one seedling number, but there is 

no doubt tliat esu’h secHlling number refers to c«ie sti-ain 
only. 

D15A, 7. VWF-N’OV AND B.WIHOO. 

The plots of these varieties were cut and weighed, 
and the following results were obtained : — 

Znvvonga ... 20..") tons cane per acre 

llivmboo ... 24.0 „ „ „ „ 

lTl)a ... 24.. 1 „ ,, 

It would ai)peiir the Zawoiiga is the best of the three, 

and it Uis l)een extended as a preamtionary measure, since 
these varieties have the reputation of being immune to 
Mosaic Disease, 
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IIYBRiniSATTON PLOTS. 

A selection of Ifi Scedlinjjs with exceiitionally high 
sucrose content and 9 seedlings of cxcei)tioiuil vegetative 
growtli have been planted, in a cl)essl)oiird, single stoci i 
forming the unit. It is tliought tliat this urrangenieu. 
will be more convenient for cari'.ving out crossing o)K!IH- 
tions than the older one of alternation of rows. At the 
same time a very ntuch smaller area and far less planting 
material is nxiuired. 

The results given by these seedlings at Sophia as 
1st Katoous nill be found iti the following table : — 


Sih’cled fot' Ciuu' Toni)H{)('. 


Stock I’Hreiit ling 


Pui’ity ut‘ ^I’ons eaiit* 
per acre 


Tons 
Su^ar 
[)er aero 


bon I D 625 ijT-J/lT «.81 i.bOWJil .O.S liiJilO.i ,;b 80 ± 1.13 


,*j;ri/20 y.iil „.22|8i.7 „ .0211.5,, 
';i:)l/20 10.80 „ .57 86.8 „ .38 10.5,, 
i;H‘)/20 9.»7„.lt«t..5„ .r)U().2„ 
|60l/21 7. IT) ,,.2.') 7.^.3,, .‘J‘);18.7„ 


.G2 n.5„ 4.S '.‘I.SO,, 


J .9 4 . 02 ,, 


.99 . -18.7 „ 7.0 3.7.’i „ 


lUbbon 1)14 n 203/20 9.87 „ .81 82.1 „ Mm 2 , 
„ 169/17 lO.bS,,. 38 8b.0„ .7129.8 


4.3 3.94 „ .38 


Oroen Green 

Tr’nap. Tr’nsp. 895/21 9.23 „l.Ni87..'5„ 1.9 '40.4 „ 1.1 3.7t„ ..5« 
„ GCl/18 8.17,, .O 9 I 77 .I,, .15 37.3,, .27 3.07,, .03 
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Selected for Sugar Content, 


Btock 

Parent 

S’ 

P’ 

m 

Sugar 

% 

Purity of 

Ton« cane 

Tons sugnr 


Avail. 

Juice 

per acre 

per acre 

Bour- 

bon 

D248 

564/18 

11..39±.126 

87.7 ± 

.41 

28.3 ±1.07 

3.2 ±.H5 


D625 

246/20 

11..58 ,..184 

86.8 „ 

.55 

19.4 „ .81 

2.24 „ .093 



.585/20 

11.51 „ .31 

86.8 „ 

.81 

17.0 „ 3.7 

1.96 ,, .42 


>1 

34.5/20 

10.95 „ .25 

87.0 „ 

.54 

13.9 „ 1.99 

1.53 ,,.19 


>> 

628/20 

10.94 „.ll 

85.6 „ 

.3 

1 9.7 „ .95 

2.16,, .11 


>5 

»» 

10.71 „.14 

85.6 „ 

.7 

13.8 „ 1.51.48,,. 16 


D721 

447/17 

11.32 .23 

86.9 „ 

.13 

.33.8,, 1.8 

3.80 „ .22 

Red 








Ribbon 

D145 

162/17 

11.66 „ .43 

86.9 „ 

3.03 

24.7 „ 2.75 

2.92 „ .38 



679/20 

11.56 „.15 

89.1 „ 

.37 

1 7.8 „ 3.95 

2.08 „ .49 



729/20 

11.44 ,,.78 

89.2 „ 

1.25 

2.5.2 „ .29 

2.88 „ .17 


1 

699/20 

11.43,, ..57 

83.6 „ 

2.01 

19.2 „ 2.4 

2. 15 ,,.32 


O 

366/20 

11.36 „ .22 

92.1 „ 

.90 

18.6 „ 1.2 

2.11 „.10 



1,56/20 

11,25,,. 11 

88.0 „ 

.25 

14.4 „ 2.06 1.63 „ .25 

1 


l(Kjr)/20 

11.22 .,.19 

89.1,, 

1.60 

16.6., 2.10il.89 „ .32 



369/20 

11.18 ,,.43 

87.8 „ 

.18 

12.3 „ 1.49 1.36 „ .16 



169/17 

10..58 „ .38 

85.0 „ 

.71 

29.8 „ 2.703.17 „ .31 


1 1)1 m 

X 

1813/18 

10.94 „ .36 

85.3 „ 

1.62 

1 6.9 „ 2.22 

1 .87 „ .26 

Whilf 

PO.J 135) 

1)239 

.528/18 

1 

11.22 „.95 

85.6 „ 

.52| 

23.9 „ 3.69 

2.10 „ .37 

Tv’DHp. 

Not 

known 

856/20 

1L56 „ .35 

89.0 „ 

j 

1.69 

21.1 „2.15 

2.43 21 


It is h()i)(>(l that a cross of a nuanbcr of the first 
jjronp by a nieinbor of the 8ea)n(l may aive a liybrid 
which (x)mhines a heavy cropping' capacity witli a high 
sugar producing pf>w(‘r. 

Stumps were utilised as planting material and the 
growth obtained is highly satisfactory. Square planting 
has been adopted, the distance between two stools being 2 
feet. This close planting ^\ill enable arrows from neigh- 
bouring stools to be brought together in one bag with 



151 


little difficulty. The method of de-anthcriishi^i: tlie arrowf 
by spraying with water from a Flit” sprayer, as recom 
mended by d'Albu(iuer(|ue will be adopt'd. 

OKKKN Mv\x\lJKKS. 

Seshanr/f 

The high hopi*s eiihirtaiiKd Uh to tlu' fiitiir(‘ value of 
this i)laijt in the (\)l<)ny and exiires'^ed in tlu' last Annual 
lle])oi’t hav(* not been i*(*alih(Ml. A eaterjallar, J/er/,s* 
}ri)and(f^ the (irass Looper, which makes its api)earance 
witli unfailing n'gularity (‘\(Ty y(‘ar in duiujor fluly 
l)refers S(‘sbaiH»a to any otlua* food. Plants 1 to 2 fe('t 
high were (‘ateii down to tli(‘ gj*ound, both l(^a\(‘s and 
steins being consunu'd in le>s than a W(‘(‘k» As it would 
not be an e(*onoini(* jiroposition to tr(‘at a gri'cai manure 
CT(^p with insi‘(‘ticides, it is i)robal)U‘ that sonu^ other j)lant 
Avill prov(‘ moiv suitable. At the sanu^ tinu‘ it must l)e 
rememb<*rc'd that the tilth of the soil was not good and 
that tlu* ground was by no means fr(*e from weeds. With 
a good clean friable se(*d-))ed better I’csiilts might have 
been obtained. 


This i)lant mad(' e\traordinaril>' good growth, evcai 
during the drought, the gr(*at(‘st h(‘ight attain(*(l being 12 
feet. The average was 7 feet, and it compl(*tely overshadow- 
ed all th(* sborUT varuities of banana among wlii(‘h it was 
growing and rivalled the taller ones. Its growth was not 
appreciably elfec'ted by the dry vveathcT, no signs of wilt- 
ing being vscnai at any time. A further and e\en more 
important characUa’ is that this ])lant is immune to the 
depredations of the (irass Looper. This was rather 
strikingly dcanonstrated wdien the (Jrass Loojkt attack 
w^as most sevc‘i\‘ in dune. A ramhling vine known as 
the Wilci i^otato {^Jpomoea vy.) growing on the cnlge of 
the drain had climbecl in and amongst th(‘ (^rotohirin right 
to the centre cjf the bed. This vine was cxanplcdcdy 
Jevoured by thc^ Grass Loop(*rs but not a single leaf of 
the Crotolaria sirmta was touched. 
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There is, however, one difficvtty with this plant ; It 
is subject to the depredations of a seed-destroying insect ; 
so that it is not easy to produce large quantities of seed. 
It is of interest to note that this insect is preyed upon by 
the same panisite as that which pn'ys upon the (/aue Moth 
Borer. It is possible that large areas of (^rotolaria 
might hav'e an api)rcciahle influence on tlic degree 
of parasitisation of the ^loth Bori'r. 


The growth made by this legume is also (luite satis- 
factory, and it is being evhnided as rapidly as possible. 
It has been found that by planting ,■> to 1 seeds in small 
holes made be a cutlass at a spacing of f(“(‘t (i inches - 
feet (5 inches, a sufficiently dense )nat is oletamed as to 
suieja'ess ' all other vegetation. The second croj) is, as a 
rule, better than the first, owing no doubt to the wider 
distribution of the symbioti<‘ organism in the soil. As 
would be ('Xpected, v(‘getiiti\e growth is most v'igorous 
during the rainy season. The crop stooel up moderately 
well at first to the nnfavxmrabla conditions during the 
(Irouglit, but finally succumbed. 

It set'ds freely, and does not appear to miffer greatly 
from insC‘ct attiick. 

SOPHIA. 

THE EXAMINATION OF THE HEEl)EIN(3H. 

As indicated in the last Animal lleport, a systematic 
(‘xamination of the seedlings in <*ultivation at Sophia was 
cianmencv'd on Seiitemher 15th, 11)25. The East Section 
was completed on Dmauber 18th., the mmiber of samifles 
analysed being 5,()S(i. The examination of the West Sec- 
tion was commenced after the Christmas holidays on 
January l^th, and, with the excei)ti(m of the young i’ans- 
(ilants, finished on March 12th., ll)2() ; 4.288 samples 
having been examined. 

The tnmsphmts of the 11)22 and 11)25 seedlings to- 
gether with the sjiacing experiment plots and a few from 
the Experimental Fields were examined in August 1926 ; 
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545 analyses being carried out. The total number of 
samples examined during the season, which, as pointed out 
in the last re[X)rts includes G‘J0 from the previous financial 
year, was 

The imml)CT of samples must be high if any attempt 
is to be made to determine the decree of rt'liability of the 
results. 

The lalnjur of calculating the results of the analyses 
was reduced by a Marchant (“alciilaling machine which was 
kindly lent to the Sfaition by Messrs, Hookc'r Uros. 
McConnell & ('(»., Ltd. niifoi'tunately, aftei’ the work had 
been finished it was di.H*o\(Ted that an error had been 
inti’odueed through the use of an incornHl table so that all 
the results had to be recalculated. 


A Marchant calculating machiiu' v\as imported from 
America and arrived in duly With the aid of this 

machine a statistical examination has Ix'cn madv' of all 
varieties of which three or more samples have been 
analys<*d. 


The following determinations have been maile 


The Arithmetic M( .in 
'J'he Standard Deviation 
The Standard Error of tho Afean 
Tlie roeHioienl of Variability 
The Standard Error of the 

CocfTicient of Van ibilit} 


of 


^ (Une toiin.»!4e |>er acre. 

I Per cent Av.ulahle Sugar. 

J 'I'ons sugar 2)er acre, 
j Coefficient of Purity, (Co 
f efficient of V.indbihty 
V not determined) 


Tliiis Ijns proNcda loim and tedious tu.sk, was 

only eoniplc'ted in dannary 11)27, and i^ r(‘sj)oiisi))le for the 
d(‘lay in the iireiiaration of tliis report. 


Before proceeding to di^eiiss the results obtained, it 
may })e of interest to desi’rihe the uietliod adopted for 
vvei^hiii^^ the eroj). d'he unit a<lo])ted is the row. From 
each row a r(‘])resentative snajile of (i eaiies was taken foi* 
analysis, fl is now realized that this was too small a 
sample and is subjected to a very lar;j^^e sampling- (pror. It 
would have been lietter if one or two (*()m})l(‘te stools had 
been cut and taken for analysis. 
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At reaping, the canes are laid on the row. A substantial 
spring balance (weighing to 100 lbs) carrying a small 
cradle and siisi)(‘nded from a bamboo tripod is used on each 
laid. The can(‘s are weighed row by row, tlie individual 
weiglnnent.s b(hig written down l)y an assistant wdio supiT- 
viscs the Avork of* tlir(‘e balances. Tlio record is takcMi in 
(iarbon papcT duplicating liooks, one for each bed, and at 
tile end of thcMlay’s work the loose sheets are handed in 
to tlie ()f[i(‘(' wlu're tlu‘ nee(‘ssary additions an‘ made. The 
w idth of the hed is also noted on (‘aeh sh(‘et, and witli the 
aid of the ealeulating iiauhine the (‘i*op is ealeulatc^d in 
terms of tons of eane ])er a(*n‘. This inulti])lied hy tlie 
sugar eont(‘nt, gi\ es tlu^ tons of sugar available per acre. 
\Vh(‘n‘ tluTc an* h(w (*nil row^s of a xarii^ty, tlKMiieans are 
calculated, so enal)ling a seleetion to he mad(‘ for tin* im- 
mediate exl(*nsi()ii of promising s(‘(‘dlings. The sel<‘cied 
varieties an* markc‘d wdth flags in tin* field, and, afU*!* a 
(‘arel’iil exaininalion, all the a\ailahl(* ])lanting mate rial is 
eolle(*ted, bundled and lalielK'd, and transported to tin* ti(‘ld 
w'luTi* iilanting is in progi’(‘ss. Tlie reinaindca* of tlie (‘n>p 
is load(‘d into punts and despatched to the laetory at Pin. 
Ogle for grinding. Tin* extended rows of (‘uch Aari(*ty 
are staked and labelled and a record is also made* in a 
note hook i)rovid(*d For the purpose*, so (bat tlie id(*iitity of 
each seedling is ne\(*r in doubt. Tin* reaping of tin* 
(*rop w'as ('omm(‘nc(*d in dune P):2() and compl(‘l(*d during 
August. The yield w*as extreuudy low ownug to the 
high i)(*rcentage of dead and dried (‘anes as a result oF 
the drought, rea]>ing being !l months late. The juice was 
extraordinarily i)oor, more especially in tliose fields which 
Irad been siihject(*d to w'ater logging iii the early stages oF 
tluj growth oF tlu* cam.*. So Far as the ciJne toiiiiage 
figures are eoiK*erned, Wit can Feel eonfideiit that any 
variety wdiich has done well is a really vigorous variety. 


It is obviously impossihle to r(*port the results in 
detail here\ It is hoped to publish a full account in the 
form of a Bulletin in the near future. They arc sum- 
marised in the following tables, in tin* study of which it 
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must be remeinlwed tliat all the determinations are not of 
equal significance, since many seedlings are only nqn’c- 
scntcd by a single row. The giii<liiig i)rincii)le whk-h has 
be('n adopted in making seh'otious for extension is that any 
seedling which has given oitlar a heavier csine tonnage or 
a higher sugar c )Utent should Ik* extended and tesfi'd 
agfiin. This rather generous sclectiojj has been eoiisiderecl 
advisable on account of the exceptional W(*athcr conditions 
which have prcv'uiled. 


('hiKsiflcttiton (trc(inH)ig to the toio^ of cane per anr. 


Cl. ASH 


Nos. OK vArniTibs m each clash pbopcced in 


Limits 

1 Mean 

1017 





'■■■ ■' ■ " ■ “ ' 

tons cane 

' tons cane 

k 

1918 

J920 

1921 

1922 

Total 

per acre 

1 per acre 

earlier. 






0.0— 1.2 

0.6 



... 


3 

3 

1.3— 3.7 

2.5 


... 

4 

2 

35 

41 

3.8— 6.2 

5 



13 

18 

101 

132 

6.3_ 8.7 

7.5 

3 

4 

29 

43 

169 

248 

8,8— 11.2 

10 

3 

6 

48 

86 

164 

307 

11.3-^13.7 

12.5 

2 

4 

62 

117 

201 

386 

13.8__16.2 

15 

5 

5 

60 

146 

213 

429 

16.3 18.7i I7.r) 

1 

5 

65 

144 

184 

309 

18.8 -21.2 

20 

5 

8 

43 

149 

168 

373 

21.3—23.7 

22.5 

6 

7 

31 

140 

114 

.307 

23.8—26.2 

25 

5 

6 

31 

111 

92 

275 

26..3_28.7| 27..'! 

7 

6 

1 

29 

04 

87 

223 




1 




_/rfc/!OK\ 









28.8—31.2 

30 

6 

4 

11 


47 

130 

31.3—33.7 

32.5 

6 

1 

7 

51 , 

36 

101 

33.8—36.2 

35 

1 


4 

41 

; 26 

72 

26.3—38.7 

.37.5 

1 

i 

2 

24 

! 15 

43 

38.8—41.2 

40 

1 



I 11 

8 

20 

41.3—43.7 

42.5 

1 



5 

12 

18 

43.8—46.2 

45 




2 

4 

6 

46.3—48.7 

47.5 



*1 

5 

3 

9 

48.8—61.2 

50 

• • ♦ 


... 

1 

. • > 

1 

61,3—63.7 

52.5 


' 

♦ • • 

2 

1 

3 

53.8—86.2 

66 

« • « 


• • • 

... 

2 

2 

56.3—68.7 

57.6 

• « « 

1 

1 

*1 

1 

1 

3 
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Classljlaafion wrording to % Available Sugar. 


Olagfi 



Boedlings of 



Limits avaiL 

Mean 








Bu^ar 

per 

cent, 







able Bu^ar 
per (»>ent. 

1917 

& 

earlier 

1918 

1920 

1921 

1922 

Total 

4.88-5.17 

5 


— 

■ 

6 

3 

9 

5.13—5.37 

5.25 

— 

— 


6 

4 

10 

5.38—6.02 

5.5 

— 

— 



6 

4 

10 

5.63—5.87 

5.75 

— 




15 

13 

28 

6.88—6.12 

6 




2 

18 

7 

27 

6.13—6.37 

6.25 

— 



1 

27 

14 

42 

6.38—6.62 

6.5 

— 



5 

39 

17 

61 

6.63—6.87 

6.75 

— 

— 

9 

59 

22 

90 

6.88—7.12 

7 

— 

3 

5 ' 

60 

37 

105 

7.13—7.37 

7.2b 

— 

2 

6 

70 

34 

112 

7.38—7.62 

7.5 



2 

14 

82 

56 

151 

7.63—7.87 

7.75 

1 

4 

18 

98 

66 

187 

7.88—8.12 

8 

2 

3 

19 

95 

75 

194 

8.13—8.37 

8.25 

3 

4 

26 

112 

97 ' 

242 

8.38—8.62 

8.5 

4 

6 

31 

no 

98 

249 

8.63—8.87 

8.75 

6 

5 

42 

87 

115 

255 

8.88—9.12 

9 

4 

5 

37 

86 

94 

226 

9.13—9.37 

9,25 

4 

4 

41 

73 

99 

221 

9.38—9.62 

9.5 

7 

3 

34 

62 

111 

217 

9.63—9,87 

9.75 

6 

3 

j 38 

63 

128 

238 

9.88—10.12 

10 

2 

— 

1 33 

53 

108 

T 96 ™ 

10.13—10.37 

10.25 

4 

4 

28 

33 

111 

180 

10.38—10.62 

10.5 

6 

1 

21 

13 

86 

127 

10.63—10.87 

10.75 

2 

3 

' 16 

6 

72 

99 

10.88-11.12 

11 

1 

— 

3 

3 

59 

66 

11.13—11.37 

11.25 

— 

2 

5 

4 

44 

55 

11.38—11.62 

11.5 

— 

— 

1 

3 

34 

38 

11.63—11.87 

11.75 

1 

— 


— 

37 

38 

11.88—12.12 

12 

— 

— 

2 

2 

21 

25 

12.13—12.37 

12.25 

— 

— 

1 

— 

14 

14 

12.38—12.62 

12.5 

— 

— 

1 


13 

14 

12.63—12.87 

12.75 

— 


— 

— 

2 

2 

12.88—13.12 

13 

— 

— 

— 


2 

2 

13.13—13.37 

13,25 

— 

— 


— 

1 

1 

13,38—13.62 

13.5 


— . 



1 

1 

13.63—13.87 

13.75 

— 


— 

... 

1 1 

1 

13.88—14.12 

14 


— 



1 

— 
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Clmijication according fo Tons Sugw per acre, 


Class 

No. OF VARIBTIEH IN F ACH CLASS PnOOUCED IK 

Limits 

Mean 

1917 






ions sugar 
por aero 

tons sugar 
por aero 

A: 

oailiei 

1918 

1920 

1921 

1922 

Total 

0-0,12 

.07 

« • • 




7 

7 

0.13-0.37 


, 

... 

6 

8 

66 

80 

0.38-0.62 

.5 

3 

2 

28 

40 

133 

201 

0.63—0.87 

.75 

1 

3 

16 

91 

177 

318 

0.88—1.12 

1. 

4 

8 

56 

137 

198 

403 

1.13-1.37 

1.25 

1 

4 

5^ 

174 

194 

427 

1.38-1.62 

1.5 

5 

7 

64 

165 

178 

419 

1.63—1.87 

1.75 

1 

6 

50 

156 

165 

378 

1.88—2.12 

2. 

5 

9 

11 

148 

141 

344 

2.13—2.37 

2.25 

4 

4 

26 

118 

105 

257 

2.38—2.62 

2.5 

6 

5 

27 

101 

98 

237 

2.63—2,87 

2.75 

9 

3 

21 

56 

64 

163 

2.8.-<— 3.12 

3. 

6 

5 

10 

35 

50 

106 

3.13— .1.37 

3.25 



3 

19 

27 

49 

3,38—3.62 

3.,5 

"i 


3 

15 

24 

46 

3.63-3.87 

3.75 

3 


1 

It 

12 

30 

.3.88- t.l2 

1. 



• • « 

3 

10 

13 

4.13- 1.37 

1.25 



* . • 

1 

7 

8 

4..38— 4,62 

1.5 



«*• 

2 

8 

10 

4.6.1—4.87 

4.75 



... 

• •• 

4 

4 

4.88— .5.12 

5. 



2 

1 

2 

5 

.5.13—5.37 

5.25 




• • • 

1 

1 

.5.38— ,5.62 

5.5 



... 


1 

1 

5,63 — 5.87 

5.75 

1 



j 


3 

3 
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Of those varieties of which .H oi- more rows liave been 
examined, 22 Irnve b(>en selectol for distribution to the 
(‘States. In these sugar yield is significantly higher than 
that given by 0625, the differeia'c’ being givater tluui three 
times tlie standard error of the difl'erence. The perform- 
ance of these varieties as 1st. KabKais is given in the 
following talje 

Preliminary Statement of Pronmiiuj SeediingK Selected 

for I)isfril>iifio}i. 


Seedling 

Tons Sugar 
per acre 

% Avail. 
Sugar 

Rows 

Tons Canea 

3.’) 1/20 

4.39 ± .20 

10.8 ± .57 

57 

40 ± 2 

439/20 

4.02 „ .34 

9.97 „ .14 

146 

40 » 3 

203/20 

3.94 „ .48 

8.87 „ .24 

170 

39 „ 4i 

231/20 

3.80 „ .42 

9.21 „ .22 

11 

41 ,, 5 

337/20 

3.58 „ .22 

10..31 .17 

27 , 

34 i „ 2 

7 20 ' 

3.44 „ .09 

10.85 „ .10 

7 

32 „ n 

71/20 

3.38 „ .23 

9.66 „ .56 

7 

35 „ i 

209/20 

1 3,04 „ .16 

10.61 „ .23 

13 

29 „ U 

554/18 

3.22 „ .14 

11.39 „ .13 

49 

28 „ 1 

507/18 , 

3.17 .17 

10..30 „ .18 

22 , 

30 „ li 

403/18 

3.15 „ .12 

9.85 „ .12 

54 

32 yy 1 

666/18 

3.07 „ .03 

8.18 „ .09 

274 

37 „ J 

106/17 

3.80 ,i .13 1 

11.66,, .11 

29 

35J„ U 

447/17 

3.80 „ .22 1 

11.32 „ .23 

24 

33i„ 2 

Sl/17 

3.56 „ .20 

10.14 „ .25 

35 

35 „ 2 

31/17 

3.44 „ .34 

9.56 „ .to 

1 36 

36 „ 3 

576/17 

3.40 „ .26 

9.6J „ .21 

39 

35 „ 2 

238/17 

3.39 „ .15 

10..50 „ .17 

98 

32 „ i; 

15/17 

3.14 ,. .22 

10.08 „ .17 

125 

31 „ 2' 

84/17 

3.11 „ .16 

9.79 „ .17 

103 

3H„ H 

195/17 

3.03 .16 

' 10.08 „ .19 

61 

29 „ li 

73/17 

2.91 „ .12 

8.20 „ .12 

85 

36 „ 1 

D,625 

2.36 „ .09 

9.79 „ .09 

(112) 

(obs) 

29 „ f 
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OU) VARIETIES. 

Those were iilso examined, and the results obtained 
are given below. 


V ariety 


Rt'd Kibbou 
Bourbon 
(.aiara 
l^i'oiiardina 
Maroni T. 
Whilo ^J'ransj). 
S.io Oaotano 
Sarasara 
Z. (lieriboii 
H 208 ... 
Sdcuri ... 
Carina Pretu 
Bui'kc ... 

M antif^^o 
73 Jamaica 
lb H7 ... 

Uba 

AnuBtrori^' 


Tons Cano 
per acre 


11.5 

± 

1.58 

! 1 3.2 

>) 

1.12 

1 28.0 

n 

1.82 

16.2 

») 

1.65 

1 6.3 

,, 

. 5.:' 6 

1 14.8 

>» 

2.76 

21.1 


6.75 

17.8 

♦I 

1 03 

1 0.3 


7 . 8.5 

23.0 


1.00 

18.6 

n 

5.51 

21.3 

») 

. 5.01 

18.0 

»> 

3.29 

26.2 


7.32 

11,5 

•> 

6.18 

10.5 


l.U 

28.0 

>> 

2.89 

. 17.5 


6.66 


Vo A\ail 
Sugar 


10.99 


.442 

10.52 

}> 

.210 

9.38 

»» 

.286 

10.66 


.066 

10.66 


.784 

10.66 


.347 

10.63 


.846 

9.37 


.382 

10.62 


.504 

I 0..57 


. 26 ^^ 

9.76 


1.078 

^ 8.93 


.696 

11 10 


.641 

9.45 


.561 

0.87 


.573 

6.74 


.924 

7.80 


.282 

0.03 


.636 


Tons Sugar 
per a(‘re 


1.31 -Jz .210 
130 „ . l^b 
2.61 „ .166 
1.73 „ .187 
1.78 „ .430 
1.61 „ .333 
2..*)8 „ .116 
1.66 „ .106 
1.10 „ .032 

2.44 „ .223 
1.87 „ .740 
1.04 „ .550 
1.98 „ .155 
2.54 „ .800 

1.45 „ .662 
1.33 „ .262 
2.25 „ .283 
1 .. 5 b „ .201 


Tlie total iiuinix'r of varietieK exfeiidtul, eitlier for dis- 
trilnitioii or for furtlirr trial is ^iveii in a tiibk on tlu* inwt 
pa^ne. It will be seen that a very eonsidcTable rednctirai 
lias been (‘fleeted, but that the nnnilKT is still very hi^.;h. 
0\\ in<>’ to the hi^h pn'ssure at Avhieh the sections AVcTe 
made, a nunibrr of prcmiisin^i* seiHllinj^s, woilhy of future' 
trial, WTre oxcrlooked. These will Ix^ examined in the 
field as 2nd Kanxms, and a further exU'iision made. 


In future it may iio^sibly lie bett(T to make extensions 
from the youn^' spring* about six months after napiiu'*, 
latlier than to attimpt to w'oik up the data in time to make 
selections for planting*; tlie t(>ps vf the reaped aines. Better 



160 

Number of Seedlings Extended. 


Year Produced 

No of Vaiieties examined (based 
on tons Bugai pei acre 
values ) 

No. of Vaiieties 
extended. 

1917 tilt eaihei 

7)2 

37 

1918 

56 

21 

1920 

43J 

144 

1921 


.396 

1922 

1,675 

570 

Total 

! 

3,500 

1,168 

o] .314 pel ( ont 


No. of I'anetics giiiiig heita reitinis than f)625 as ngdtuh 


Yeai 

Piodue ed. 

Calk- 

Tonnage. 

Avail ilde ' 

Sugai . 

Hiigai 
pel acio* 

1917 oi 
eailiei 

16 

16 

I 

28 

1918 

6 

10 

13 

1920 

:J6 

110 

67 

1921 

ai4 

117 

247 

1922 

155 

• 

606 

311 

lotal 

417 

' 859 

666 


01 11.9 

I per cent. 

' 01 24 5 

per cent 

01 19.0 

1 per cent. 
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planting material would be obtained, and the sclecflon would 
be made after the htatistical examination wah complete. 
This posti)one> planting for six to eight months, hut the 
attendant advantage's more than compensate for the delay. 

DRAIN von. 


Pum})iiig T'hitif, 

A tlKd'ough examination of the Miet/ and Weiss 8 
11 .P. oil V iigine, « Inch forms the imav er unit of the pumping 
plant, was made in the earl .\ part of the period under rev iew . 

It w:is loiiiid that tlie j)l<mt could he reconditioned so 
as to give modtrattly sati'-lac tor.v seiviie. This has been 
done. 

77/( S/de IJ/ie ('/t/ial. 

The pumping plant was openited until the sidedinC 
was ])ractically empty. Tt was fomnl necessary to dwpen 
the chajmel connecting the basin and the side-line, as well 
as the c(»llc''tlng basin itself. h> a considerable amount 
before tin side-line was dry. As might he antici])ated, it 
was lound that the dde-lme was di'plorably shallow, being 
at least i eet abov »> the lev el ol the koker sill. On taking' 
levels it was brought to light that the canal was not g:i’a<led, 
but that it would be possible to obtain a fall of about 2tei‘t 
])er mile bv excavating. A dislinit crest in line with fields 
10 and 1 I was responsible for the vt'rv poor How from the 
southern en<l of the Station. The West Sid(* Line was 
then (h'ei)ene<l and correeth gnided, so that there was a 
uniform fall from south to north. Only 1 foot was taken 
from the East Side Line, and that only in the area under 
cultiv'atidi. A number of cuts connecting the two side 
lines were deepened. 

The C/dJeeth/g /fus/u. 

Ah luiH already been implied this w'as too small and 
wart counectcHl with the wde-liue by an iuudecptatcly binall 
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ditch. The bHsin wais extended towards the South to a 
point well beyond the koker connection the Side Line with 
the Cumings ('annl and a broad (>onnection thus made with 
the v^ide T^ine, 

As it was desirable that it should be possible to trans- 
fer the pumping plant from the Irasin to the navigation 
trench for irrigation purpow*s when necessary, tA^o kn-ks 
were installed, one between the navigsilion trench and the 
Ittisin, and one cutting off the pumping basin from the col- 
lecting Iwsin proper. These Avere (*<)nstrnctt*<l of (ireen- 
heart. 

UAl^FALI, A WaTI.K lil'VhL. 



ft. Nov, Dec, Jan. Feb, Mar. Apl, May, June, July Aug, Sept, 


JiAlNFAI.L 




May 36 ro >vpL 


Tlu«‘e ih no doubt that the new a-i'ranju’ement has 
(‘ffecLed a i>Teat iiiiproveiuent, but tiu* capacity of the i)umj) 
is insufficient to cope with lica\ y raijifall. It is not 
iinnsual to experience a rainhill of 10 or 12 inc]ichinr> 
or 0 days, /.c., with an average of 2 inches in 2 1 hours, 
Jf the pump is only capable of removing 1 [ inches in 
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24 hours, it is inevitable that the fieldb should be flooded. 
Unfortunately, it ha<» ahraj's been at tiinea of heavy 
rainl'iill that the ensii'o has brokcai down from some 
eanse or othcT, and one can oiil.\ i«.uinnianM' the position 
by sayiny that the (lraina«e of tiie Station has Iwen a 
coiithiuons honree of anxiety during the last two yetirs. 

UM)m{-nK\iM,i) i'r.oTs ix fiki.!) 12 w. 

Tlu'so, A\illi the two nei"lila)nrin^> control beds, 
have Ix'en idanted witli s(>edlin;>s and controls. It is 
IirojKAsed to wei^h the prodiux* of tliese, row I)y row', 
l)otli as a lest of thes«‘ promising se(‘dlini>s and also as 
a coniixiri-'Oii of iinder-druina,“e w iflii ordinary drainage. 
On forking these plots the lahoun'i’s Ibnnd that the soil 
on the under-draine<l areas was much easier to work 
than on the control beds. 

r-NOKU-na \i\r,n im.ots or tuk i.sTA'rns. 

It has been ascertained that tlu' plots on carious 
estates which ha\e been draiiitsl e.vperinientjdly by the 
eut-and-eo\er method ha\e not suffered from waterloft- 
yinit. and that tlie cane has api)eared to In* healthier 
than on the neiHlihourmi' control ])lots. Uiifortimateb , 
no cro]) returns are available so far, but it is lH>}K'd 
that these will be obtained in the near future. 

M'\( iN(i i;\ri;iaMKNT. 

'i'he results ol)taiiie<l in this expwiment are lar^^ely 
vitiated by the drou«4it. The figun's are yiven in 
the following table, but it is very iloubtful whether 
any si>>nificiinf conclusions can be drawn : — 


No. of tops 1 

1 

caiio 

1 

% Avail 

Tons 

Hugtir| 

C'oetlicient 

poi low. 

per 

aciu 

Sagar 


per 

acre. 

of Purity. 

6 

7.1-1 


.60 

5.30 i 

.19 

0.39 


.04 

74.4 


.86 

y 

1 9.0 


.4li 

4.97 „ 

.23 

0.45 

>> 

.04 

73.0 

)> 

1.00 

12 

10.8 

>> 

.58 

5.26 „ 

.28 

0..5<) 

>» 

.06 

73.9 

ft 

1.17 

15 

10.9 

ff 

.51 

5.26 , 

.19 

0.58 

jf 

.04 

74.9 

ft 

.69 

18 

10.8 

jf 

.r>9. 

5.23 „ 

.16 

0.55 

ft 

.04 

74.1 

fj 

.68 

24 

9.6 

It 

.5.3 

5.30 „ 

.19 

0.51 

ti 

.04 

73.6 

tj 

.85 

36 

8.8 

» 

.411 

i 

6.37 „ 

.17 

0.48 

ft 

.03 

74.7 

tf 

.84 
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It would appear that under the conditions prevail- 
ng no advantage is gained by planting more than 1 5 
tops per row. This may have been largt ly tlie result 
of tlie exeeiuional weathei' eomlitloiis. 'I'lie i)ra(‘tice at 
the Htsition is to pliint 1<S tops per row. 

The deplorable (piality of the juice is shown by 
the e.\'eepti(.)ually low sugar eonleiit. Thc'se canes were 
analysed at the tiiiu“ of rcajaiig and iifford an excellent 
i‘xaniple of the effect piodnced 1)> thi' onset of the 
rains after a ja-obrnged ilronght. 

This libct is doubtless enhance d b> the coin- 
parati\ely ])oor drainage conditions, though it is tyjiii'iil 
of what was experii-need on th(‘ estates. 

I'l STS AM) DISK \ShS. 


Ptorer. 

Ad\antage t\as taken of the exauhnatb)!! of samples 
at the lal)oratory for an inxestigation of tht' damage 
caused by ))or('r. This has been carried out under the 
direction of .Mr. L. D. Clear*', rlr., Ec*)nomi( Biologist ol the 
Ih'liartUK’ut ot Science aial Agricliltur* . 1 samiilcs 

were checked for borer, in\ohiug (Jl:i \ari*ties. Jt is 
l)ropf)sed to reissue the results of this in\ (‘stigation as 
a Bulh'tin. 

t/mss’ Loofni'. 

A small outlireak *>l this cat(-ri)illar did a certain 
amount of damag*' to tli<‘ transplant* d canes on field 
.') W. in duly. Control was rapidlj obtain*'*! b,\ spray- 
ing with lead (hromatc. The *!*'pr*'dations of this ])est 
on the green manure jilants has*' alr*'ad.\ been notic(-d. 

Platit Pestn, 

SuHtaiiK'*! efforts base b*'*'ii made thr*)iighout the 
perio*l tnuler n'viesv in an attempt fo eliminate 
Antlde.smo ali*l ('Uotp ndron ^p. A large reducti*)!* 
has been made, but both those plantis still rank as i)csts. 
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VISITS TO ESTATES. 

No visitb were paid to estates during the period 
under review, as it was considered that the examination 
of the seedlings in cultivation at the Station was of 
paramount imi>ortance. Evc^n from the brief summary 
of tlie seedling iiivesti^»ations pr(wnt(‘d in this reiK)rt, 
it will be se(*ii tliat tlu^ results luive already fully 
justified tli(‘ labour exiK*nd('d. 

HL lLI)IX(iS. 

The biiil(!j:^ eomprisin^j: the fi(‘ld maua^^er’s ofHee, 
the \vatehuian’s (piarters an<1 a half-o)>en died, which 
luul develo])(Ml a d(‘eided list, has b(‘en r<aK)\ate(l. The 
watch-house' situated close to tlu* draw-])rid<»c across the 
Lamaha Canal has be(‘n re-erected in the proximity of 
the office, so lila^ratiiiM' the middle room of the office 
building. The half-ofK‘n shed portion has been couvcTt- 
ed into an office** for the Superintendent, the walls 
being (jonstructed of panels of Avovcm split bamlioo 
subsecjuently plastered with a mixture (^f Portland 
cement and sand. At the same tinu* the whole build- 
ing was raised about 2 feet from the ground, being 
suiiported by small concrete pillars. 

The Superintendent’s office was transferred to the 
Station in June 192(5. Tt has been found that it is 
far more satisfactory to liave the head office at the 
Station, a groat saving being effe(‘ted in the tinu* 
which was formerly spent in travelling. The middh* 
r(H:>m is now shan*d by the assistant field manager 
and th(‘ book-keeper. 

A telephone seiwice which is directly connected 
with tlie Central Exchangt* lias been inshilled, a branch 
line ^^iving connection with the laboratory. This hai- 
proved to be infinitely more satisfactory than the old 
arrangement in which all <mlls had to pass through 
the Botanic (jrarden exchange. 



167 


A jmvate telt-phoiu* lino hot worn tho field 
niiniiigor'K office and tli<> watch house nl tin* punip- 
in» plant lias also boi'ii installed. 

I'he lalKiratory at the Experimental Fields has 
also been repaired, and of this lull account nill Imj 
found in the chemist’s r('])ort. It is, apjiarently, an 
open (piestion as to whether the Station can look 
forward to the loan of this hnildiny rene\\ed indefinite- 
ly. The bench ‘.u’commodation has already become a 
limiting factor in the amount of work which can be 
done in the laboratory. If the Station, and tho Suyar 
Industry of the (Colony, is to obtain the maximum beiadit 
aecruiiiii from the ser\ices of the chemist, a larjfor 
building with adociuate working si)ace will he reipnred 
in th(> near future. So far as the chi'inical examination 
of the s(‘edlin« canes is concerned it would olniously 
he advanta«c*ous for the lalaa-.itory to be situated in 
elose proximity to the Sophia luuijialion canal, so as 
to a\oid flouble handlinii and subsc(|uent trans]H>rtation 
by cart. The adiantaycs atlendant on offices and 
lalxiratories hein« in close ]>ro\imit\ are obvious, 
llcsidences for the staff and dwellings for the lalKiur- 
ers w'ould also lii'lp to brin« about tireater efficiency. 

( oM\n \ic\'iio\s. 

Access to the Station is a matter of some <lifficulty. 
The road through D’l’rban Park is now' pnu’tically 
impassible to wheeled traffic. The Botanic tlarden a^enue 
is closed to hea\ y \ehicular traffic in wet weather, and to 
dra> s at all times. Tlu‘ L.imaha (anal is now closed to 
through traffic to the \ liss(Mi»en roa<l consequent on 
alti'ratioiis carried out in connection with the new water- 
w'f)rks. It has Ih'cu sn^iHcstcil tJiat the new water-works 
road may be continued to the iKiundary of the Station. 
This would be a great IxKin, siuw it would gh'e dirwt 
access to the office, not only for the Station Staff, and for 
visitors, but also for vehicles for the transportation of 
planting material for distribution to th(‘ estate's. An 
alternative suggi'stion originally made by Mr. Clementi, 
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wfth that tlip Sopliia P’ront — Bel Air dam be opened aa a 
rfiadwaj' sd as to ffive across to the niihvay line and to the 
East Coast main road. This would bo of especial service 
for the dosiiatcli of jclanting material to the estates on the 
Jiiist Coast, eitlier by road or rail. At the same time it 
niifjht serve to eneoura^r planters to visit the Station. If 
kith these' roads won' opened it is probable that many 
would call at tlu' Stotion on tlu'ir way in or out of 
Geor^'etown. 


ViaiTOKS. 

54 jH'rsons visited the Station ilurina the iwriod 
under review. These included : — Dr. Wilbrink, now 
Director of the Su«ar Exiierimenl Station al Cberikm, 
Java ; the late Dr. C. L. Withycomlx', Leclurei’on Z(M)lo»y 
and EutonioloHy, and Mr. C. V. Sheiihard, now Professor 
of Economics at the Imperial Collcfic' of 'rro])ical Ajirieul* 
ture, Trinidad; and Viseount Peel. 

SUMMAHV OK DKSiaABLE 1MP1{0VE1JI,.NTS. 

1. The provision of road access to the Station, 

!2. The installation of a pumpin<> plant capable of 
removing a rainfall of two inclu's in twenty four 
hours, 

3. The erc'ction of a laboratory buildiuji, with 
adeciuate accommodation for 1)oth chemiail and 
hiolojiiciil work, and for a librar>. 

4 . A collection of the more imiiortant scientific 
literature connected with ini'cstiaations carried 
on by the Station. 

5. The erc'ction of residences for the Shition staff. 

6. The erection of dwellings for the labourers. 
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]'i(OJB<TS KOI! J 920-1 927. 

1. Soil Acidity, AUiniiuiuiu Toxicity and Patchy 
Infertility of tlu* soil. 

2. The llcplacoahlc Pascs in ('ano Soils, 

o. A clK'inical cxainination of tlu* ju'rniiincnt 
manurial plots. 

■1. Inan{ 4 m*atio!i of ii Soil Survey of the Estates. 

ft. ('liissiticatioii of cane varit'tie*^ on iporidiolofiical 
halt's. 

0. Sloniiital ehariicteristies of cane varieties. 

7. Uoot sy.Menih of eaile \arieties 

S. Pihlio^Taphy of Denierara Seedliniis". 

9. Pollalion of exiterienei's with nteehanieal tilla^fo. 

liKVI.SlON OK TIIK <tIil)l\.\N(’K,. 

2. The followiny Mih-seetion ha.-, heeii Mil),s(itnted 
for Mill-section (2) of section three of the Priiicijial 
Ordinance : — 

“(2) Tin* said Association niay from linu* to time 
appoint :i menihcr of the Commiltx-c to he Chairman of the 
Committee. Tlu* Chiiirmiiii --hail preddeat meetings of the 
CommittH* and in his al>s<‘nce from any meetiiii* the 
nu‘ml)(‘rs present shall choose oiu* of their imnihcr to he 
Chairman of the meeting.” 


('. L. WuiTTLKS, 

ISupwiiitendeiit, 



BRITISH GUIANA SUGAR PLANTERS’ 


!^tatement ^showing Total RenipU and Expenditure 


EECEIPTS, 


Balance, 1924.1925 

... S 7,421.81 

AHses^ments, 1925-1926 

13,855.76 

Government contribution in lieu of Assessment 
on cane farmers 

... 1,000.00 

Interest on Savings' a/c 

213.57 

llefunds 

562.79 

Sale of Canes... 

1,319.27 

Other Sales.. 

55.21 



IRXpertment statioks committee. 


for the year ending dOih SepUmbet^ 



PAYME^iT^. 



AfANAGEMENT. 



Chairman 



Secretary 

1S0.00 


Superintendent 

i.'-jo.oi 


Chemist 

‘J, 003.33 


Field Manager 

1 ,5*J().00 


Laboratory Assistant 

132.00 


Assistant Field Manager 

728.90 


Clerical Assistant 

448.00 


Travelling 

031.91 

11,226.14 

SOPHIA STATION. 






Buildings, Bridges, etc. ... 

435.71 


Nursery 

780.86 


General Cultivation 

2,305.82 


Extension of Cultivation 

164.40 


ManuvfN and Manuring 

163.04 


Heaping, Transporting tV Distribution 

1,275.51 


IVsls 

165.12 


Canals and J^aths 

165.15 


Navigation and Dj*aiuage 

1,061.87 


Irrigation 

336.52 


Miscellaneous 

58 1 .08 


Office 

24.30 


Laboratory ... 

345.54 

8,107.02 

Expenses » 



Hent and Insurance 

1,311.00 


Building#, Bridges, etc. 

279.50 


Nursery 

37.08 


General Cultivation 

15.89 


Extension of Cultivation 

3.97 


Reaping, Transporting & Distribution 

34.51 


Pests 

29.30 


Canals and Paths 

10.04 


Navigation and Drainage 

1,293.23 


Irrigation 

266.56 


M i se,el laneous 

125.02 


Office 

396.74 


Laboratory 

835.00 


C on tingencics 

321.84 

1,059.68 

TOTAL PAYMENTS. 


24, 29.3.71 

Balance in Barclays Bank, Current Account 

87.67 

Petty Cash on hand. Field Manager 


25.00 

Petty Cash on hand, Secretary 


25.00 


$24,431.41 
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THE ANNUAL LEI’OET OF THE UHEMFST EOU 
THE YEAE ENI)1N(J SEPTEAIREU, I92(i. 


STM I 

rile stnff (>l tlu‘ lnI>onjt<)r\ tli(‘ lii^t y(‘{ir roii- 

as ])n‘vi(nisly of tiu* ('']u‘mist’^ assUtaiit, and 

a iiimiher of a^rieultural a[*]>r(‘nti(*(*s. 

Tli(‘ niimlxT ol appmituvs enii)lo\(‘d naturally varii^'- 
w ith tlu' aniounl of w^ork in hand, l)ut during the heaviest 
part of the work the number Avas only five. 

Flu* (piahty of th(‘ work perfornu'd has been niain- 
lain(‘d ip) to the standard obseiwed last year, and the keenness 
Avhieh was noticed jireviously has in no wa> diminished 

The i)eriod for which they have worked is gi\en in 


the following 

tabk' : — 



jV(fnie 


Xtinie 

Dan-s 

W. P. David 

27 

J. Pile 

17 

M. Lall 

21 (i 

H. Wmi 

Sl-i 

P. 0. Jackson 

1 i;i 

W. 

121 

11. Kissooii 

')7 

T. li. PoiNaud 

i;> (Not 

P. Hoppio 

92 

an agricultural ap])n‘nti(c ; 
tJiis l)oy was emploNcd at 
the iTcpiest of his parcaits.) 


nrTm)T\(js 

In Afai’ch, l!t2(), the Public Works Departnu'iit decid- 
ed to paint the* laboratory and at the same* time to make 
certain alterations. lhT\iousl> the mill I'oom had bc'cai 
s(paiat(‘d from the rcanainder of the* lal)orator> b\ a 
l)artition against which stood a bench. 

For Hnne time past this jiartition had been found 
incon\ Miicmt, firstly because it f)re\(‘nted proi)er suinawi- 
>ion ol the work in )K>tli nKuns at ojice and secondly it 
made the arrangement of benches difficult, thereby wanting 
valuable sjiace. 
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The partition wah tluTofore reiiio\i‘(l and ilm bench 
whicli stood a;>.iiust it rcnio\ed !> tlu* side ol* the 

laljoratory. Sinci* this work has been ( irried out it ks 
found that thejv is a little more si)aee <i\ail<ible and the 
\(‘nliIation of the laI)oratoi\\ i»i*(atl> iinproMd. 

Owin^ to the \er.\ >[)aee a\a<!jd;le lv)i* m((‘htuii- 

(*al work ni the laboratory, it was thoiiebt ad\.-al)le to 
ba\(‘ a s(d)(‘raie w^orksliop, mikc* too uuu‘h \aluai)li‘ IxMieli 
si)aee wa- oe<‘Ui)k*d b\ the tools. Kurtliei’, lla* .i( »d luim^^ 
w lii( li ai'(‘ (‘\ ( 1 * i)i\ M*iit in a 1 *borat‘>i‘\ art limbK dcuimeii- 
L\\ lo t('oU. 

T1j(‘ only a\ailabl(‘ ‘^i)a(‘e for a worksho[) was a 
uiaiiur(‘ "lietl at tin* end of tla* laboratoiw. This sluxl A\as 
jiraetit all\ rebuilt by the Public \\k)rks J)c*j).irtin(‘nt 
tuid «i ( )n()c(t‘ tloor i)ut down. In adtbtion, a Ixaich run- 
ning* th( leimtli ot one sid(» ol tin r(X)in \' as iitt(xl up. It 
i> now ])()*>nl)l(‘ to jxa’form all in(‘chani(Ml work and ri‘i)airs 
und(‘r ;j,i\atly ini[)ro\ed conditions. 

Pkctric* power has bedi laid on from tli(‘ laboi’atory 
foi* drixin;’ tlie lathe w Inch has Ixxai mounted on one end 
ol the Ixaieh. 

This work was in j)ro;»ress from March until 
IblM), and in eonse(iU(‘U(K.‘ no work could Ik* jierformed at 
tlu‘ laboratory . 

Many (»f th(‘ cuiiboard-* m tie* laboratorx h.ixi* had 
a su‘ond shelf httid in or<!(r to pi‘o\ idf snth»i(nt >rai»(* 
spac(‘ lor api)aratus an<l (laamcals. .Pach dia\or and 
cupbocir 1 lias the eont(nt> d(n<ill(‘d upon it tor tla rapid 
location of a])paratus. 

'rh(‘ axailahle Ixaich sj)a(*(‘ and storai»(‘ cai>acit\ of the 
laboratory arc (luite inadc(|uatc for the amount oi wxirk 
Axhich has been doiu*. 


M\( llINUHV 

The machinery eciuiimieiit for cane analysis has iu ik) 
way been ehaii;^ed. 
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In October, 1925, the Squicr mill broke down, one of 
tile hinall jiinions having worn out. This ivas r(‘i)lac(‘d 
and no further trouble was experienced throughout that 
season. 

In August the engine was cleaned and apart from 
a deposit of carbon on the pihton head and valves, the 
engine was found to be in excellent condition. This 
engine has given the greatest satisfaction throughout the 
milling season, hav ing given no trouble whatever during 
the six months grinding. 

Th(‘ Scpiier mill again broke down in August and 
th(' canes which were being anal>s(>(l had to be milled on 
No. 2 mill. The tiush i)lateof the Siiuier mill was very 
badly worn and the bar was slightly bent thereby allowing 
the nu'gasse to i»a*s through with the juice. 

As far as can he ascertained the trash i)Iate and bar 
have given trouble for some years and it has been decided 
to replace these i)arts with new ones. 

Three new side pinions for the rolls have been fitted 
since the old ones wen* very worn and liabh* to break at 
any moment. 

The dynamo used for supplying power to the labora- 
tory had a slight repair in January 192(i, hut has given no 
further trouble since. 

An oil bath made from tin plate has been fitted round 
the shafting i)inion and the first gem’ wheel of the mill. 
This oil bath, using waste oil from the engine, has done 
much to reduce th(‘ noise and wear of this gear. 

Six sets of luwv washers for the Squicr mill were 
ordered as it was thought advisable to use the correct 
washers which the makers supi)ly. These w'ashers consiNt- 
ed of slabs of hard rubber without any internal canvas 
hUi)port and it was found that after tw’o or three days use 
the washers split and were of no further use. This en- 
tailed constant renewal of the washers with consequent 
loss of time. 
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All oxpfHinoutiil \Vcisli(»r was iniidc* from an old motor 
tyro outer <*over, wliicli is ivinforml witlj cninvas, hy mak- 
iim pandU^l outs nlou^i Um* o(}<»o of tlie tri-cu]. Tliis type 
of* \\aslier has lieon (‘oimd to work ovm‘(liuo]y ^(‘11 and' its 
life is at Ica^t llirc(‘ or four wei^ks. 


time lias l)e(ai is|H‘nt on o\Ha*liauliiii» and ndiltiii;^ 
tlu* j)um])iiiK^ lilaiit at Soi)]iia. The work aetually ])er. 
form(‘<1 ou it lias ))eeu discussed hy tlie Sujierinteiidimt. 

ArvAn\Tr^, 

A eonsideralile" amount ‘of a])paratns and chemicals 
have l)e(‘n pur(‘hased, as in tlie priw^ioiH year the work 
had hecai (*onsidei*a))ly ham|>ered ow ina to la(‘k of eqiiip- 
nuail. Most oCtlu* aiiparatus consisted of i>lassware and as 
far as ])()ssil)le Pyri'x i»lass has Ivuai purehas(‘d jis this 
material is mueli stroii^^er in e\ery wa> than ordinary ^^lass. 

A separate lioneh has heiai fittinl ip) for the d(‘termin- 
ntion ol ^hu*ose wdi(‘re two assistants are ahh to Avork (‘on-' 
tiiiuouslv. Th(* n(x*(‘s>ar,\ n^auents are sui)])lied from as- 
jni-ators eoimeeted to antoniatk* hurett(‘s and piix^ttes. 
Tliis lieueh is us(‘(l for soil it»nilions wlaai su^ar analysis 
not in progress. 

An a])i>ara(us to 1 k‘ employixl lor sanipliim a soil sus- 
ixaisioii in meehaiiieal analysis is undia* (‘oiist ruction. 
( onsid(‘ral)]e diiliinlt.x ha- been i>\p(Tiene(‘d in th(‘ eoii- 
struetion as certain parts ha\(‘ had to h(‘ scait to a foundry 
since* the* latlie at the laboratory aNcIs too small to take th« 
AAork. Tlie (pialit\ of IIk^ A\ork done on jiarts sent out 
Acas \(*rv poor and has caus(‘d much trouble in adjustnuaits. 

Th(‘ apparatus coiihists ol a [lipette* currier sliding \er- 
tiiMilly, th<‘ motion lie lu <»btuined by meaiih of a roUtin^ 
rtcrew and nut. Tlu^ vertical si id(‘ rods aa ere' turned locall.v, 
and the work ])(‘im> poorK done*, hav^e had to be ^^rouiri to 
uniformity. A iicav type of slide has he'eu elaborated 
which embodies a univerbal joint connection to the traveu- 
ing nut, and the motion now is almost without \ibration. 
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Tlip <1istiirl»an<'(' in th(* susponKion caused li|’ tlu* im- 
mersion of the piiJfttc is very inneh less than wlu'ii it is 
lowered by Ijand. This is of #?reut iniportanee wlp'rt' ac- 
onrato rosnlts are r('(|uirc(l. 

The ai»paratns is to 1)0 monnteil on an dwtric motor 
which drives the slidi'r, and the whole bein<> mounted on 
wheels will be able to travel l)etween two rows of jars eon- 
tainhifi tlu- ‘oil Mispeijsions to lu' analyh(>d. The aim and 
object of the api)aratus is to enable a larye numl>er of soils 
to lx- analysed with a hi*ih degree of accuracy. 

In connection with soil analysis a set of vibrators has 
been set up for tlu* i)i*eparation of the soil susjx'nsions. 
After trituration with a rubber i)estle the suspension is 
vibrated in a glass vessel provided with a flexible celluloid 
bottom. T-be jars rest upon a sbelf which has eireular 
e)l)oningB cut in it, and })elow eiu'h oi)ening is mounted an 
elwtric bell movement. The bells (l.T) volt siz(*) are con- 
nected in i)arallel across a (i volt circuit which is interrupted 
by*^ a master vabnitor mounted on the shelf. Excessive 
sparking at the contacts is prcventf*d b.v a 2 M.F. condenser. 

The whole bench is thrown into violent vibration 
which also a'dsts the master vibrator, thereby maintaining 
a steady frecpu'ncy. Hy removing- the knob fiom the ))ell 
hammer the freciuency was raised from 2.') to !K I cycles 
a])proximately. The celluloid bottoms of tlu* jars are 
protect(‘d fi-om w(‘ar by having si thin metal idate sus- 
liended by threads between the celluloal and the hammer. 
This also enabh*'- a larger surface of the celluloid tcvbo set 
invdbration. 

I'hc temi)eratui*e of the Ih'U coils seldom I’ises more 
than 20‘-'(' above laboratory temperature in spite of the 
fact that they are being run at a much higher voltage than 
that for which they ai*e intended. 

A water table indicating apparatus has been built on 
field 7W. Sophia. The apparakis is similar to tlie one 
erected at the Experimental Fidds so that the two levels 
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can l>e ooinpared. The final lias been ccKitocI with jiitch as 
‘ho acid soil waters sot iij) an oloofroohoinical action and 
destroy soldored joints. 

Th(‘ Still which was piiroliased by the late Snporin* 
tendonthas boon tittoil with a neivcoiKlonsor as the old one 
w’lis punetured in Hevoral jil.ices, and u constant level water 
iittachment so that it should need no attention. 

Workin'i all day with a l.ir«o Barlhel burner, it will 
snjiply (! to 7 litres of di.stilled waU>r. This is rather too 
little for the nc'cds of the laboratory and it ivill be neces* 
Kary to install a larmier still, preferably of a more efficient 
1' ittern. 

All apiKiratus in the Liborat-ory hits been cattilofiued 
for insurance i)urposes. 

Sru-VR ANAUVSIS. 

TIm' techni(|ue of the su»ar anal.^sis is the same as 
that described in last > ear’s report and lussls no further 
eonnnent. 

The aual>sis terminated on the !)th March, lO^o, and 
was iwonniK'niH'd in Aiutust lor about a fortnif>ht. Tin* 
total number of anab s(>s perlornusi duriiif; the ,\ear is 

lO,.')!)!). 

The discussion ttf the results has been dealt with by 
tlie Sn]ierinlendenT. 

It has been found possible to recovc'i’ much of tlu' 
ammonia usi'd in the dctermmatiou of jilneose, and a ereat 
'aviim in espense has bteii effected. This method of 
reco\erv is beinii extended to soil analysis where* ammonia 
residues are available. 

Experinu'nts v'HTe (“tirried out to determine the rela- 
tive difference in power rciiuired to mill canes ami 

new heedliugs. 

An extended pointer was attached to the fulcrum 
lever of tihe engine and a platinoid contact at the dishmt 
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cnfl moved over a resistance wire in the form of an arc of 
H circle. This arrangement formed a simple potentiometer, 
the mid point of which was determined by the iK»sition f>f 
the enfrfne governor, (’onsiderahh* time had to be spent 
in order to find the most satisfactory resistance of the 
potentiometer. Tliis i)ot(intiometer system was exmnected 
to a Callcndar recorder, the pen of which traced a ciirve 
on an arbitary scale. 

The Crossley engine is of the four stroke tpye and 
each explosion caused a ixiomentfiry kick on the governor 
which was magnified by the ixotentiometer lever. This 
caused the rx'coi’dcr i)en to run backwards and forwards 
continuously thereby ruining the rec^ord. V^arious adjust- 
ments were made but it seemed impossible to overcome 
the impulse due ti) the power stroke. 

A direct mechanical method of recording is also usc- 
iess on this account and an indirect method of attac*k will 
have to he made. Experiments are being carried out in 
tins connection in readixxcss for next season’s grinding. 


SOIL WORK. 

It is unfortunat(‘ that only a small amount of soil 
work has been carried out. For (> months of tin* year tlu 
Isilxmitory work cfuisisted entirely of sugar analysis when 
it was impossible tx) carry out any other exjterinients ow- 
ing to the limitc< I accomodation. During the following?! 
irumths tlie laboiutory was under I'epaii’ and in cxnisequence 
no work of an>- description could Ixe perfornKnl there. 
The remaining ?> months of the year the soil work con- 
sisted almost entirely of chemicsd analyses performed on 
samples sent to the laboratory for examination. 

At the break of the drought the water in the side line 
was noticed to be of a peculiar colour, and also very clear, 
and it was thought advisable to perform an analysis 
upon it. 



179 


Below ip given a table of the complete chemical 


analysis ; — 

'/a on W'atci' 

% on Residue 

Total solids 

().2;b') 


Loss on ignition 

o.doo 

24.90 

G.)lloid clay, silini etc. 

O.OO.Sti 

4.fl 

Sulphates as SO^ 

0.011.4 

1(5.22 

Chlorides as Cl. 

O.dSti 

27.29 

Ciirbonates as COj 

0.0022 

0.87 

Iron as Fe2fl3. 

nil 

nil 

Aluminium as AI3O3. 

0.004.4 

1.20 

Calcium as (JaO 

0.009.5 

4.48 

Magnesium as MgO 

0.01 (it) 

5.94 


It will l)e seen that l)oth the chloridpp and sulidiatos 
are high and th('He alone i>V(' sufficient to cause a drop in 
fertility in the soil. The ini]M)rtance of thorough drainage 
and irrigation to remove liannfnl salts cannot be over 
estimated. 

Saniph' t)f soil were rwived from Pin. I>(‘onora for 
examination as the fic'lds from which they were taken wore 
infertih*. rhe sampk'S consisted of tn o sets of To]j-soil 
and two sets of Sub-soil, numbers 1 and 2, .‘5 and 4 i)ping 
l^iiirs. 

'Potal and citric soluble anal.\ses Avi-re performed on 
the sainples and it was tound that the aluminium content 
Avas high in all cases. BcIoaa are given the results of these 
analys(‘s ; — 


Top>^o\l No. 1 

Tofal % 

C/Vr/V ;<oh<0k %, 

Per cent. Matter insoluble 

in Cone. HCl 

(54.45 

• * ♦ 

Aluminium as AI2O3. 

1(5.07 

0.94 

Iron as FeaOs. 

4.40 

0.25 

Calcimn as CaO 

0.15 

0.0(5 

Magnesium as MgO 

O.GO 

0.02 

Potash as K20 

0.23 

0.06 

Phosphate as P^Os 

0.07 

0.02 
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Siihmil No. 2 . 

Total 

Oitrie f'^olvhle 

Matter iusolulile 

per eeat. 

per een 4 > 

in Cone. HCl 

7 ' 2 .HH 

• * • 

Ahnninium as AljOa 

1:1.10 

0.1!) 

Iron as I'\'aO^ 

•H.OO 

0.11 

Calcium as Cat) 

0.01 

O.O.^l 

Magnesium as MgO 

0 . IS 

0.02 

I’ohish as KaO 

O.tiO 

0.10 

Phosphate as P^Os 

0.02 

0.001 

Topaoil No. 3 

Total 

Citric Soluble 

Matter insoluble 

per cent. 

per cent. 

in Cone. IICl 

7 ,‘l.CO 

* • • 

Ahnninium as AI2OS 

\\.o 4 

0.5s 

Iron as PegOa 

2.07 

0.20 

Calcium as (V) 

0.40 

0.02 

MiMjnesium as MgO 

0..H1 

0.0) 

Potash as KaO 

0.21 - 

0.002 

Phos])hatc as P2O5 

o.ot; 

0.01 

Su/i.'oiil No. 4 . 

Total 

Citric Soluble 

Matter insoluble 

per cent. 

j/er cent. 

in (\)nc. HCl 

8;!.!»:i 

• f t 

Aluminium as Al20,i 

s.ll 

0.10 

Iron as Ih'db 

l.Sl 

0.1:1 

Calcium as CaO 

0.0:1 

0.0:1 

.Magnesium as MgO 

o.2r> 

0.02 

Potash as KgO 

o.:i(i 

0.002 

Phos])hate us IVb 

0 . 0,5 

O.OOl 


It « ni ))c ohhcrvc'd that ill all cases the Almniniuni 
c(mt('nt is hi^jfh (‘xcept in the citric snlulih* No. 4 . (This 
deviation may be* due to 8iimj)Iin{2: ('rror), and it is tlioujylit 
that this liigh aluminium content is the active principle 
causing infertility. ^Further work on these lines will be 
carried out next year. 
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A sample of soil from Pin. was tri^nted in 

a similar manner nml below an* shown the results : — 



Total 

Citric Sohihle 

Matter insoluble 

per iruf. 

per rent. 

ill Cone. HCH 

(io.l' 1 

. . 

Alnininiinn Uh Ab0,i 

10.10 

().{)() 

Iron iis Fe^O-s 

7.SS 

0.71 

Ciilciiun as CaO 

0.2;’) 

0 12 

MaQiiesiuin a« MeO 

o.cs 

0.12 

Potasb us 

0.!)7 

0.01 

IMiosjihaie as Fab-, 

0.10 

0.01 

Nitroiit'ii 

O.Ki 

• * • 


It apiM'ars that tlio infertility is closely (wrelated 
with the aliiniiniiim cont(‘nt A\hieh is liiuh in all (*ases. 
Tn Tort una tel no exact d(*t(‘nniiiatioii of* tlu* H ion 
concentration can be jaTfonncd as y(*t Mnc(* the 11 ion 
eoncenti’ation apparatus is not working; satisfactorily. 

Tlu’ liia* of attack on this prol>leni of infci tilit> will 
be directed on the d(*t(*i*iuijiation (»r tlu* a(‘ti\(‘ aluminium 
and tlu* acidiiy <'f the scaL-,. 

Owiim* to tlu* uiisatisfactory results obtained )>> differ- 
cut wo]’k(*rs irsiim platinum (*hlorid(* oi* ]K*rchloi’i(‘ acid in 
potadi d(*tei’minations, it w'as thon<^ht adxisabh* to ti*y the 
sodiuni (*ol)altiniTrit(* nu'thod as reconmu'iided by ('hristeii- 
sen and Fc‘nb(*ri? and also by J)odd. 

At first the results obtained w'en* about -0 jut c(*nt, 
too low and it wars found that tlie (juantity of sodium 
nitrite recommended A^as to& small. It seems that the so- 
dium nitrite decomposes slowly in the t(*niperature 
prevailing here and a larger (pumtity has therefore to be 
used. The results now obtained are very consistent and 
the method has the great advantage of being cheap. 
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This methcxl has been adopted as the standard method 
for potash determinations. 

At present oAvinj; to the small amount of work whicli 
could l)e performed, it is impssihle to give any trustworthy 
advice concerning the soil i)roblems wliich liave been sub- 
mitted, It is hoped that next year more work will be 
carried out since the laboratory conditions are improved 
aud no building operations will be in progress to hinder 
the Avork. 


A. D, ELMsr.Y Lauchlan, 
Chemist. 
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EXPORTS OF AGRICULTURA.L AND FOREST 
PRODUCTS. 


Below will be found a list of the il ^licultural and 
Forest Products of the Colony exported during the first 
quarter of 1927. 


The corresponding figures for the same period dur- 
ing previous years and the average for the nine years pre- 
vious to that are added for convenience of comparison. 
Product. Average I916-S4, 1925. 


Sugar, tons 
Kum, gallons 
Molasses, gallons ... 
Cattle-food (Molascuit)') 
tons ) 

Cacao, owts. 

Citrate of Lime, cwts. 
Lime Juice, gals. ... 
Essential Oil of 

Limes, gals. ... 
Coconuts, thousands... 
Coconut Oil, gals. ... 
(lopra, cwts. 

Coifee, cwts. 
Kola-nuts, owts. 

Rice, tons 
Rioemeal, tons 
Cattle, head 
Hides, No. 

Pigs, No. 

Sheep, head 
Balata, cwts. 
Charcoal, bags 
Firewood, Wallaba, > 
etc., tons ) 
Gums, lbs. 

Lumber, ft. 

Railway sleepers. No- 
Rubber, cwts. 
Shingles, thousands 
Timber, cab. ft. 


iy,848 

12,947 

852,744 

301,366 

23,075 

16,717 

43J 

468 

10 

None 

18 

None 

435 

None 

22 

None 

782 

806 

'6,214 

6,608 

1,044 

4,169 

1,941 

1,779 

1 

None 

8,117 

2,824 

13 

None 

101 

288 

1,459 

3,119 

91 

861 

5 

None 

2,410 

2,887 

11,950 

7,981 

2,026 

1,901 

1,812 

None 

49,604 

18,696 

8,766 

20,618 

81 

None 

416 

299 

80,396 

49,604 


1926 . 

1927 . 

20,489 

21,615 

197,693 

223,881 

170,124 

861,889 

266 

211 

None 

None 

None 

None 

None 

None 

None 

None 

293 

42 

9,019 

6,862 

16,169 

4,040 

4,882 

1,142 

None 

None 

1,634 

2,183 

None 

None 

11 

4 

2,553 

1,398 

122 

178 

None 

1 

3,902 

478 

7,636 

8,641 

1,792 

2,839 

866 

None 

96,261 

46,406 

8,426 

4,912 

74 

98 

870 

469 

71,922 

28,661 



Meteorological Data — January-^March 1927, 


Eecordibg 
Stations & 
Months. 

Bain- 

fall. 

4s -a 

Botanic 

Gardens. 

January... 
February 
March ... 

18'S2 

8.34 

186 

Totals 

Means. 

28*72 

Berbice 

Gardens. 


January... 
February 
March ... 

27*78 
14 10 
3*18 

Totals 

Means. 

45 12 

! 

Onder- 

neeming. 




January.. 

Ff'brnary 

March 

Totals 

Means. 

Mora. 

^ hanaa. 

N W ,D 
January. 
February 
March ... 

Totala ... 


22 10 
20*01 
1 21 


1 

2 


41 821 8 


10 

5 

<) 


ir 



4 

4 


8 1 



10 00 
14.74 
2*01 


27-95 


1 

8 

4 

0 

U 

8 

3 

7 

I 

6 

24 

13 


1 

2 

4 

1 

1 

1 

1 

5 

3 


2*2 

10 

8 


11 


10 

24 

11 


51 


180 0 74 0 81 -/-; 
8‘M)78*()fHl 0 
80 0 74 0lyi 

I I 

r 1““ 

! I 

80 017;^ 7lsi 3 



I 
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ATTENDANCES AT THE DISTRICT GARDENS 

■ I 1 - 1 1 . I r I I 


Year. 

1 

1 

Bourda. 

Belfield, E* Coast. 

Stanleytown, 

New Amsterdam. 

Suddie, Essequibo. 

Den Amstel. 

Houston. E. Bank. 

1 

V 

Total Attendances. 

1912 

5,514 

4,395 

3,302 

2,100 

2,544 

2,156 

1,718 

21.726 

1913 

5,156 

4,535 

2.519 

2,399 

2,568 

1,836 

1,319 

21,332 

1914 

4,243 

3,869 

2,443 

3,025 

1,791 

1,653 

1,533 

18,577 

1915 

1,123 

1,006 

769 

59 

503 

339 

401 

4,209 

1916 

4,705 

1.161 

1,510 

225 

623 

2,251 

1,297 

12,026 

1917 

4,991 

2,820 

1.366 

3,297 

1,186 

2,564 

1,663 

17,086 

1918 

4,834 

3,081 

1,653 

2,671 

2,162 

2,790 

2,067 

19,258 

1919 

4,769 

2,425 

1,582 

2,798 

1,851 

2,480 

1,556 

1,4617 

1920 

6,285 

2,312 

1,665 

2.525 

2,532 

3,228 

2,148 

20,695 

1921 

5,671 

1,968 

1,642 

2,629 

1,949 

2,539 

1,610 

18,008 

1922 

3,557 

1,841 

1,105 

1,593 

1,525 

1,522 

1,397 

12,950 

1923 

4,038 

2,780 

1,595 

1,934 

1,953 

2,137 

1,951 

16,388 

1924 

4,123 

2,827 

1 '-'03 

1,789 

1,678 

2,146 

1,664 

15,330 

1925 

3,317 

2,755 

1,580 

1,819 

470 

1,663 

1,597 

13,201 

1926' ... 

1,732 

2,627 

1,219 

2,172 

364 

1,268 

1,600 

10,982 

1927 

414 

1 

1 

768 

1 

1 

1 

L 

346 

1 

1 

1 

J 

683 

1 

1 

1 

i 

266 

598 

598 

3,673 


• Decrease in attendancet^ caused hy very unfavourable weather conditions* 




JotruNAi. 

OF THE 

Board of Agriculture 

OP 

BRITISH GUIANA. 

VOL XX. JULY, 1927^ 'U ' 


A MESSAGE TO AGIilCULTnOSTS. 

I wish tc) take this oi>iM>rt unity of expressinfi: my 
thanks for the warm welcome \^hich lias lieeu extended to 
me on all sides since my arrival in the Colony (o assume 
the duties of Director of Seienee and Afrrieultiire. 

Following in the fiKitsteps of sueli an iIlu^1l•ioU'> 
predecessor as Sir John Harrison, 1 well reeogni/(‘ that 
much will Ik) expected of me. I am confident, howe\'er. 
that with the co-operation and goodwill of the whole 
agricultural community cou))led A\ith patjeii'-e and persi'-- 
tence, the difficulties w ill not prove insuperable. 

It must lie remembenHl that agricultural conditions in 
this country are uniiiue in so far as the British Colonies 
are concerned, and the land problems to be solved are very 
different from those usuall.x met w'ith ; it follows therefore 
that our requirements in certain directions will be different. 
This fact is not often sufficiently understood, hence pro- 
gress has been relatively slow /vs' J r/.s many other 
Colonies of lesser size and imi)ortance. 

It win be my constant aim and ambition to serve the 
agricultural interests of the (’olony to the best o{' my 
ability, and I beg to assure jouofmy sympathy in the 
problems confronting us, and the assistanc(' of l^ith my 
staff and myself whenever such is needed. The Depart- 
ment after all is yours, and it is my earnest desire that you 
should make the greatest use of it. 

Yours faithfully, 

J. SYDNKr Dasr. 


July, 1927. 



MEMORIAL TABLET 


TO 

SIR JOHN HARRISON. 


“ Siniplirifjj of (harader h the nuturul remit of jm found 
thought.''' — llazlitt. 


The cwmoiiy of uiueiliii« the Ta})lct ('re/'ted to the 
memory of the late Sir Jolin Harrison, hy th(‘ offieerw of 
the Depirtmeiit of Seieiiee and Aftrieidtiire, was performed 
by His Exeellency tlic tiovernor, Sir ('eeil Rodwell, 
K.C.M.G., on tlic afteriKxm of June 11th, 1!)27, in the 
BoUinic Gardens, Geor#>etoAMi. 

The ooeasion was marked l)y sohaimity and a win- 
plicity, in lit keeping uitli (he <diarm“ter of liim in whose 
honour all laid ahsenilded. In addition to His Excelleney 
the tiovernor afid liis Aide-de-cani]). (’a])taiu A. D. M, 
Stayner, there w(‘re jjresent — tlie Hous. ('. H. Douglas- 
Jones, ('.M.G., (Golonial Secretary), Hector floseidis, K.C., 
B.A., LL.M., (AttorneyJieneral), Dr. P. Jaines-Kelly 
(Surp;eon-General), R. E. Brassington, N. Gannon, J. 
Hampden-King, C.B.E.. (Immijjxation -Agent-General). 
Messrs. W. Francis, F.T.G. (Acting Director, Department of 
Scienceand Agriculture), A. R. F. WeblxT, F.R., E. F. 
Fredericks, LL.B., F.R., A. E. Seeram, P’.R., (’olonel W. 
E. H. Bradbui’n (Inhpis'tor-Geueral of Police), Major Bain- 
(irayPh.D., B. Litt. (Cornmissioner of Education), Captain 
Edgar Beckett, F.L.S., Messrs. J. Wo(xl Davis. A. D, E. 
Lauchlan, B.A., S. Bracewell B.Sc., It. A. Altson, B.Sc., S. 
H. Baylcy, H. A. Britton, J. W. Mearns, J. J. da Silva, M. 
P. Camaciio, A. T. Pliilliijs, Dr. 8. N. Bruce, the Misses A. 
Jardim, J. Pestano, and t). Bajrdon, Messrs. L. D. Cleare, 
Jnr., F.E.S., F.L.S., E. M. Peterkin, L. S. Davis, A. A 
Abraham, C. C. Dow ding, W. H. Matthews, D. D, Black- 
man, T. Archer, J. N. Autrobus, D. Haynes, Indro Beharry, 
D, Iloo, J. Leitch, N. Pcnsaud and 0. L. C.-Bourn^ 



189 


1. ho original idea of the offici'rs of the Department 
wah to present Sir John on liis retirement with a piece of 
plate, suitably inscribed. His lamented death in Feb* 
ruar>% on the eve of his retirement, made this impossible. It 
was decitfod to erect a Memorial instead, and permission 
having been obtained, it was resolved to erect a brass tablet, 
mounted on oak, and place it in position just below the cl(x‘k 
erected to the memory of the late (Jovernment Botanist, 
( Jeorge Samuel Jenman, F.L.S., his old friend and colleague. 

The staff are grateful to Mr. »!. Wood Davis, through 
wIkhu the tablet nas obtaiiu'd. and take this op)K)rtunit.v 
ol thanking him. For JO years Sir flohn Harrison servtHl 
British (iuiaua, he was the first Director of the Science aiul 
Agriculture Department, a position vhich he held for one 
and twenty ywirs. 

Mr. Francis opt'ned the piweedings by asking His 
Hxeelleiie.v the riovernor. on behalf of the officers of the 
D<“partinent of Science and Agriculture, to unveil the 
tsiblet. 

His hX'cellcncy sjiid that the (X’casion w'as notone w'hich 
(hmanfled fnim him any ornate or lengthy panegj ric. 
Indeed, he could imagine few things more distasteful to 
him in whose honour the^ had assemblixl, than a laboured 
recital of his many achie\ements and virtues, but a brief 
nfferenee might l>e iH-nnitted. Of his many achievements, 
probably there was none more valuable to British Guiana 
than his exiieriments in connexion with the Sugar Cane and 
tin- (‘Btablihljment of a Sugar (Vine Experimental Station. 
It was proper that in thes(' tlardens, where his experiments 
wer«- earned on and where the first Exr)erimental Station 
sttHxl. ihe>' should |)nt a final tribute to his memory. Of 
his man.\ sterling <iualities those Avhich His Excellency 
belie\ed chiefl>- imj>r(>ssed bis contemiK)raries, and certainly 
were apparent cAcn to those who only knew' him slightly, 
and at the end of his <aireer, w ere his devotion to duty, his 
singleness of puri)ose and his intolerance of anj-thing that 
savoured of guile or duplicity. A notable figure in truth 
and a great servant of the Colony and of the Empire. 



The Memorial he was about to unveil had been w^l 
chosen. In the severe simplicity of its style, it symbolised 
faithfully the character of the man whom it commemorated 
— a plain brass tablet mounted upon a plain slab of English 
oak. Of Sir John Harrison it might truly be said. 

llli robur et aes triplex 
circa pectus erat x x x. 

XXX 

X X X X X 
X X 

X X X X X X 
X X X X 

X X X X X X 

Quern mortis timuit grudum I 

His Excellency then unveiled the memorial by drawing 
aside a Union Jack covering the tablet which bore the 
following inscriptutn. 


TO THE MEMORY OF 

PROFESSOR SIR JOHN BURCHMORE HARRISON, 
KT., C.M.G., M.A., F.I.C., F.C.S., F.G.S., F.G.S.A., 

DIRECTOR OF SCIENCE AND AGRICULTURE. 
GOVERNMENT ANALYST AND GEOLOGIST, 
WHO DIED ON THE 8TH FEBRUARY, 1926, 
THIS TABLET IS ERECTED BY THE OFFICERS 
OF THE DEPARTMENT OF SCIENCE AND 
AGRICULTURE AS A TOKEN OF APPRECIATION 
OF HIS STERLING ABILITY AND LONG AND 
FAITHFUL SERVICE OF 36 YEARS TO THE 
COLONY OF BRITISH GUIANA. 


Mr. Brassington then said : — Your Excellency, ladies 
and gentleman, I have been asked to move a vote of thanks to 
your Excellency for coming here this afternoon and unveil* 
ingthe Tablet to Sir J(din Harrison. Perhaps it 


Would not \)e out of place for mo to say that as a sttgal^ 
planter of many yeai’s’ expeiience, there was nobody in the 
profession — ^and I say Agriculture is a profession — who 
would deny that Sir tlohu Harrison rendered invaluable 
service to the Sugfir Industry. I do not think it is general- 
ly appreciated by the planters exactly, the fidl value of 
what his services were to the Industry, As your Excell- 
ency has so eloquently said, Sir John Harrison was a man 
who disliked anything that sjivoured of what one might 
call ‘‘ frills. ” He was a tireless worker and there can be 
no doubt about it that his name will always be linked up 
with the scientific achievements in agriculture of his 
Department. On behalf of everyone here I desire to say 
we arc very pleased to see your Excellency here this after- 
noon. You are, if T may so term it, the first practical 
sigriculturist who has been Governor of this Colony, and 
you are giving a practical demonstration of that by what 
I may term going into the ranks of the local proprietors at 
your Plantiition Cmlia at Enmore. We only hope that 
Y our Excellency’s plantation there will set an example in 
what may be done in other branches of agriculture than 
sugar, rice, coffee and eex-oa. I agau) thank Your Excellencj’^ 
for attending here this afternoon. 

Mr. Cannon then said : — Your hlxcellency I have been 
asked to say a few words in support of what Mr. Brassing- 
has said. I do not think there is anything much 1 can add 
t*^) what he has said. I think Ave all know the value Sii* 
John Harrison was to this Colony and no words of mine 
can add to his deeds. 

His Excellency then departed, and the gathering 
dispersed. 



GROUND NUT CULTIVATION. 

Visit To Govkunor’s Model Plot.. 


Hie Excellency Sir Cecil Kodwell, K.C.M.G., attended 
by his private secretary, Lt, (.’olonel H. H. Johnson and 
aca)mpanied by Professor J. Sy<hiey Dash, Director of 
Science and Agriculture, imid a visit to liis ground nut cul- 
tivation at Plantation Cecelia, Enniore, I'lC,, on Wednesday, 
the 27th July. Mr. C. Dowding, Resident Agrieultm-al 
Instructor who insi>ects the cultivation, and Mr. E. Beckett, 
Agricultural Insptvtor, were also in attendance. 

In resiKWise tc)‘an open invitation the folloAving were 
present: Messrs J. Veerasani in y, AV. M earns, ('. H. Easton, 
H. L. Humjihrys, (\ C. Roberts, J. R. Muss. H. A. Thomp- 
son, J. J. T., ,1. A. and Colin Adams, S. E. A. Talbot, P. M. 
Walker J. L. Gnffith, Fitz Greaves, II. A\'. Matthews, 1). 
Protitt, H. M. Nebaul, J. Damon and Mrs. S. McGarell. 

The (T'ltivatio.n. 

( )n the instruction of His Excellency, Mr. Dowding 
gave a description of the cultivation. He said that the 
area under cultivation Mas approximately two acres. It 
Avas divided into tAvo sections, the east and AA’est section. 
The eastern set'tion was sub-divided into an eastern, mid- 
dle and Avest iiortion. 

The first tAvo beds of the northern side of the east, 
middle, and Avest sub-sections AA'^ere planted Avith the 
Virginia Runner A ariety at a distance of one foot apart 
in the roAA s, and 30 inches between the rows. The next 
four IkkIs M’ere also planted Avith the same A ariety, but at 
a disttince of 18 inches in the rows, the space between the 
roAvs lieing the same. The remaining portion of the east 
sub-section AA’as planted AA’ith the Chinese variety. These 
failed to germinate satisfac-torily on account of the heaA’y 
naturt' of the sub-soil. Subsequently the area in question 
had to be replanted Arith the Virginia Runner variety at a 
distance of tAvo feet in the iws, the distance betAA^een the 
roAVB being the same. The middle and western sub- 
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sections were planted with the Virginia Bunch variety at a 
distance of eight inches between the rows. Five small 
plots in the middle sub-section were also plantt'd with the 
same variety at a distance of eighteen inches in the rows. 

The entire western portion of the cidtivation was 
planted v\ith the ('hinese varietj’ in the following manner : 
on tlu' southern sid(*, twelve Hat ridges were jdanted at a 
distsinee of one foot apart between the rows ; one bed 
eleven feet uide, 18 inebes ii])art ; another of the same 
width, 15 inches apart : three of sjune width, one ftx)t apart ; 
eight beds, live feet w'ide, one foot apart ; two beds, five 
feet wid(‘, si.x inches ai)art ; tw'o thirty-inch flat ridges, six 
inches apart ; and six thirty-inch ridges, one foot apart. 

PuKl’ARATloX OF SeKOS. 

With regard t<.) tlu' j )!•('] )aratiou of the --eeds of the 
Chinese variety on the w estern portion, the treatnu'iit was as 
follows : Tlie.\- were soake<l in w'ater for 24 hours in order 
to soften the shell, taken out and allowed to drain for an hour 
and tlu'ii jJanted in the shell. Some began to genninate on 
tlu* eighth day and others never ciime up until the four- 
teenth. The seeds of Ihe Virginia liunner and 
the \'irginia Bunch varieties were soaked in 
formalin f(jr four hours so as to destroy any fungi ; the> 
were then shelled and planted. The weather conditions 
were favourable and .some of tbejii l>egan to germinate in 
84 hours. The Chine, se variety were shelled and planted 
on the northern portion of the east and middle sub-section; 
but owing to the fact that tlu* land w*as ver.v low', tuid had 
to be built up with sub-soil, the majority did not germinate ; 
and the land had to be rcr<»rked and replanted with .seed- 
lings of the two other vai’ieties. fJreat care was exercised 
in the selection of the seeds ; and in the low and compact 
portions of the land, ridges had to la* made. The width 
of the beds had also to l)e varied owing to the varj'ing 
texture of the soil encountered. 

AnnRK.ss uv Director op Agriculture. 

His ExceUency then invited Professor Dash to speak, 
who said that he was pleased to come and see the great 



effort His Excellency had made : it had certainly exceeded 
his expectation. He could only refer to matters in a 
general way. The best method was to learn by beginning. 

He then gave a short im})romptu talk on ])eanut 
cultivation, the substance of which is as follows : 

In recent years there has been an increased demand 
for vegetable oils ; it has long been recognised, of course, 
that the peanut jKJssesses considerable value from this iMjint 
of view. The cultivation of the jJant requires a fair 
amount of labour to handle it, especially if grown on a 
large scale. As there are several lalxiur-savang implements, 
the labour bogey should not deter any one from engaging 
on its cultivation, provided the soil conditions for their 
efficient use exists. 

The plant is a legume, and the only one of its kind 
that turns its flower into the soil after it has been fertilised. 
The reason for tliis peculiarity has not yet been determin- 
ed. It has been fairly well established that the plant is a 
native of Brazil, and this would seem to indicate that it 
can be grown successfully in this colony ; whether econ- 
omically or not is a matter for investigation. 

It is cultivated largely in the United States and such 
British territories as the Madras Presidency tuid those in 
Africa, also in (liina and Jaimn. It is curious to iK)te that 
tlie labour for handling the comniotlity in the African 
possessions is largely supplied from the neighbouring 
French territories. 

In Afric^ the <iuestion of freight, st> far as exporting 
is concerned, is not as serious as in some countries owing 
to the comparative nearness of the market : hence the nuts 
are shipped in the shell which ensures a better quality. The 
possibility of shipping in compressed bales has been suggest- 
ed in order to reduce space and conseciuently freight. The 
demaiid for peanuts in America is greater than the supply 
and imports are made from the East. The Americans 
consume a large quantity directly and convert the surplus 
into oil and peanut butter. In Europe the bulk of the 
imports is converted into oiU 
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Soil. 

The best soil in which to plant peanuts is a friable 
and light one — ^a sandy soil, as reaping is carried out more 
advantageously. Nuts grown on stiff clayej’ soils are dis* 
coloured and expensive to reap. Discoloured nuts 
have to be bleached where they enter into direct consump- 
tion, appejiranoe being an important consideration. 

Soils extremely rich in nitrogen are usually unsuitable, 
a large percentage of the pods of plants grown on such 
soils contain no nuts. It is essential that a proper bal- 
ance of minerals Ih^ maintained, especially lime, in order 
that vegetative production may not take place at the 
expense of fruiting. 

Peanuts should not l)e gi’own continually on the 
same soil. There should be proper rotation, or the yield 
of oil from the nuts may be diminished, and without rota- 
tion the crops are more liable to pests and disease. 

In the case of the cultivation of pasture land, it will 
be noticed that a gotnl crop of weeds springs up after 
ploughing. That is due to the fact that the seeds of such 
weeds arc lying dormant in tlie soil waiting as it were for 
an opportunity. The best means of combating weeds is 
to sm(itlier them. Wliilc their gennination cannot be pre- 
vented, the shading prevents them from obtaining light, 
and conscKinently they die. No cover crops apiwirently 
have been developed here so far as he had seen. Bengal 
beans make an ideal cover crop. Their stems and leaves 
could be turned into tlie land or used as foilder. In Trini- 
dad they are now being tried for the purpose of hiking the 
place of some of the grasses as fodder. While planting 
closely may often reduce the yields of plants generally, yet 
at tlie same time tlie weeds are materially kept down and 
at minimum cost. Peanuts may be planted either flat or 
in ridges, depending on the soil conditions. A point in 
favour of ridge planting is that the soil thereon is loose ; 
but the ridges should be low and not too high so as to 
prevent excessive drying out of the moisture. 





HaBVESTIN(}. 

Employers of labotxr should tailculate before-hand the 
cost of labour, taking into account the kind of soil, the 
average ability of xsich labourer and the time in which the 
reaping can be completed. The work should be done rap- 
idly and planting should be arranged with a view to 
ensuring suitable n-aping weather. Harvesting in heavy 
rains ruins the crop bj- causing the nuts to germinate. 
The stems are relished b>’ all classes f)f live stock and are 
used in several i)lii<-es as a substitute for ha,\ . 

Gkadi.nu. 

This is now Iming done in connection with all kinds 
of prcxlucts. Agriculturists resent the idea of having their 
crojxs graded, but they are gradually being brought to r(‘c- 
ognise its value. As iw’oof of the ne<-cssitj' of grading it 
may be stated that th(‘ contents x)f a bag or bale of any 
commodity is judged by the poorest sample and not the 
best, and it is useless to supiM)8e that by mixhig good and 
l)ad. the produc<a‘ reaps any advantage in mai'keting. 
There should l)e the closest possible co-operation in such 
matters. It is practised to a large c.vtentin the United 
States where co-operative methods in sigriculture have in- 
cretised by lea])s and Ixounds, notably since the war. The 
number of associations has incr(>ase<l from appix.iximately 
6,000 in lOlT) to double that numlxT at the present time. 
The total volume of businos transiicted by them is rough- 
ly two and a half billion dollars. There are a number 
indeed which sell farm products aimually to the extent of 
fifty million dollars each. Oo-operation, in brief, is the 
exchange of ideas with beneficial results. 

His Excellency then tlianked Pi’ofessor Dash for his 
address, which, lie said, was iuteresthig and illuminating 
although impromptu, lie then asked the Professor if 
there were more varieties of nuts as he had Ixeen only able 
to get three. Professor Dash replie<l that the number was 
ver>' limited only about four or five being listed. His 
Excdlency also enquired about implements and was told 
that in the United States where the cost of labour was very 
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l%b, certain impl^ents were used for harvesting and 
threshing. 

Mr. Humphrys inquired whether the nuts could be 
planted during the slack seasons on the sugar estates. 

Professor Dash said that the great point to consider 
was the planting of the nuts at a time which would ensure 
harvesting than in the dry weather. 

Mr. Thompson said that a number of the small farm- 
ers had found tlieir ground nut cultivation destroyed by 
red ants and wanted to know how tlie pest could be 
destroyed. In reply, Professor Dasli said whenever nc'iv 
crops were reared, new pests were discovered, and he would 
be glad to see the specinxens of the pest complained of. 
Travelling was difficult and cxpensi\ c, and lie would avcI- 
come the co-operation of the farmers in this respect. Mr. 
Beckett said that carbon bi-sulphkh' was effective and was 
being used at the present time. 

In reply to a question by Mr. (\»lin Adams. Professor 
Dash stated that in St. ^'incent the nuts were usually 
washed and thoroughly dried, but there the industry was 
entirely in the hands of the pi'asantry. Mrs. Medarcll ask^nl 
how’’ long it was liefore the nuts w’^ere harvested. 

His Excellency said jocularly that he could answ^er 
that question — the time was 4 to 4i months. 

Mr. Muss asked that ajiart from dihcoiouration what 
was the difference in nuts produced in clay soils and those 
in sandy soil. 

Professor Dash answered that he did not think there 
was much from a scientific iK)int of view ; though econom- 
ically, as he had said before, there was the difficulty of 
reaping. 
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THE RICE MOTH-BORER (Diatraea mccharalis F.,) 
AND RECOMMENDATIONS FOB ITS CONTROL. 


By L. 1). Cleave, Jnr., F.LS., F.E.S., 
(ioi'ernment Economic Biologist. 


The rice crop of the Colony has suffered somewhat 
within recent years from the attacks of an insect known as 
the RiCvC Moth-Borer, which in some districts has inflicted 
appreciable losses. This insect also attacks sugar-cane and 
is one of the well-known “borers” which causes severe 
damage to that crop, and which it has been proved is a diffi- 
cult insect to conti’ol. The damage caused by this insect 
has increased recentls', and unless steps are taken by all 
rice growers to comliat the i)est, it is })elieved that the loss 
inflicted by it will rise materially, and may affect seriously 
the production of rice in this colojiy. It is essential, there- 
fore, that evei’j^ effort should be made to control this insect 
when attacking rice. 

The moth, which is a straw-coloured insect of about 
three-quarters of an inch in length, lays its eggs upon the 
leaves of the rice plant. From these eggs caterjffilars 
emerge which Imi-c into the rice stalks, and when fully 
grown measure about an inch long. It is this stage of the 
insect that causes the damage to the crop. Stalks that 
have been l)ored by the caterpillar may either break off and 
Ml to the ground and thus fail to produce flowers and 
grain, or, if the flowers have already formed, they will fail 
to i)roduce grain. In this way many stalks that would 
otherwise produce grain fail to do so, with a consequent 
reduction in the yield of paddy. 

As the result of investigations recently undertaken the 
folloAving preliminary recommendations Imve been drawn 
up for combating the pest. 

In districts where two crops of rice are grown a year, 
and which possess an adequate and dependable water 
supply, it is recommended that the stalks should be cut 
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low, within a few inches of groimd, at the time of harvest* 
ing the crop. The fields should tlien bo floo<led again 
immediately after harvesting, so that the remaining 
stubble it submerged. Or, if the paddy is cut short when 
reaping, and long stalks consequently left sUinding in the 
fields, these should be cut within a few inches of tlie 
ground immediately after harvesting has been completc'd, 
by means of a scythe or other implement, and the fields, 
together with the stalks thus cut down, then submergetl 
as before. 

In districts where only one crop of rice is groAvn it is 
recommended that, if the old stools do not die readily, they 
should l)e ploughed out. The fields, if left fallow after rcaji- 
iug, should be ploughed again at least two Aveeks beloi-e 
planting in order to remove and bury all heavy grasses a)ul 
“ A'^olunteer rice” and then completely subirn-rged in Avatcr. 
The planting of a suitsihle crop as a roUitum between two 
rice crops is also recommended. This not only Avould aid 
materially in the control of the moth-borer, but AvoAild im- 
prove the condition of the soil and mak(' for larger yields. 
There Avould be the additional advantage of the production 
of another crop during the j)eriod that the land Avould 
otherwise lie idle. A suitsible croj) for su(‘h rotation 
would be a pulse, iuid for this purpose either (Ireen-tiram 
or “ Mung” fP/m-sw/f/.s’ miingo), “ Illack Kyes” {Vignu 
sinenaiK, var.) “ Increase Pea,” or some similar pea is 
suggested. 

Rice straw, after the separation of thi' paddy then*- 
from, should be returned to the beds and, either ploughed 
into the soil, or, after first damping it at the “ mashing 
out” places, or “carians,” should be submerged in the bed. 
The burning of rice straw after the separation of the grain 
is not recommended as a method of disposal of this 
material, although it is now pm-tised in most parts of 
the colony. When practised over a number of years 
there can be little doubt that this method of disposal of 
rice straw seriously affects the yields of the crop, as may 
be observed already in some rice growing areas on the 
ooastiands. 
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“COCKLES” IN THE NORTH WESTERN 
DISTRICT. 


In July, the Government Economic Biologist visited 
the North Western District in connection with a report of 
an outbreak of “ axjkhjs.” A number of farms in the 
district •were seen and investigations carried out on the in- 
sect. Mr. Cleare reports that the insect concerned is a 
beetle, Ligyrm ebenm De G., ■which at times also causes 
injury to sugar-cane on the coastlands although of com- 
paratively minor iiniwrlance to that crop. 

The principal crop affected in the North Western 
District, was Tannias, Avhich are extensively grown in that 
district, and at the time of the visit it was the adult insect 
that was aiusing the damage. The beetle bores into tlie 
sets or “ bottoms ” soon after they are plante<l, thus inflict- 
ing serious damage and often completely destroying them. 
For this reason planting is, as a rule delayed, and the 
farmer seriously handicapped. 

Investigations revealed the fact that the insects are 
also injurious in the larval stage, known as “ white w'orms ” 
in the district but more correctly “ white grubs,” but at 
the time this stage had already been i)absed, and, as already 
mentioned, only adults were to be found. It was also ob- 
served that White Tminias appear to be less injured tlian 
Yellow Tannias, althoixgh not entirely free from attack. 

Owing to the lateness in tlie season, investigations 
could not be further pursued, and it is proposed to visit 
the district early next year in order to continue inquiries in- 
to the insect. In the metintime, a number of adults have 
been sccurcfl, and labonitorj' in's'cstigations on the pest are 
being undertaken. 



THE CULTIVATION OF CITRUS FRUITS. 


Mr. H. Harold Hume has recently issued a new 
text bofjk bearing the above title. It is publislied by 
Macmillan & Co., and the pri<5e is one guinesu The sub- 
ject is of such importance at (he present time tliat oj)portu- 
nity is being taken to review the book at some length and 
to offer such comments as may appear necessarj’ in dealing 
with the subject matter in si»ecial reference' to tropical con- 
ditions. 

The volume is intended to take the ])lace of a previ" 
ouH one — Citrus Fruits and their Culture — by the wime 
author. I’he new work eml)odie.s many of tlic useful 
features of the old, but covers the ground more thoroughly 
as a result of the knowledge gained since 1904. The 
volume may be regarded a- an up-to-(iatt' treatise cover- 
hjg every phase of citrus activity. liaU'cd, there is hardly 
any text book of tropical iinport rccentl,'’ issued Avhich will 
be read with greater inten'st and ai)i>rcciation. No pains 
have been spared to make it both comprehensive and 
authoritative, and although primarily for Florida conditions, 
it can be recommended with confidence as a general text 
book on the subject of citrus. 

Students of the Iwtany of citrus and the variety ques- 
tio3i generally will find in the treatment of the subject a 
considerable improvement on the okler work, the chapter 
on limes being perhaps the only one which might have 
received fuller attention in view of tlie importance of find- 
ing varieties resistant to the Wither-Tip Fungus and to 
wliich only very scant reference is made. 

In respect to commercial citrus varieties, emphasis is 
laid on the change towards simplification especially in the 
matter of numbers with a view to grejiter uniformity of 
product, while such factors as season of ripening, market 
quality, resistance to pests and diseases are reedving greater 
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consirlerritioii than they have in the past. In Florida tlie 
followinj? varieties are now favoured : — 

Sireef Oranges : Parson Brown, Hamlin, Pine* 
apple, Valencia, Lue Giin Gon;f, 

Mandarin ( franges : Satsuma, Dancy, Temple and 
Ivins. 

Grapefruit: Trimnph, Duncsin, Marsh Seedless, 
and McCarty. 

The McCarty srapefuit is highly recommended as 
iKjiug of excellent (piality, and it also has the very desirable 
feiituro of pr<wlucins its fruit singly and not in bunches, 
thus ensuring a good exterior appesirance. The presence 
of seeds in grapefruit, it is pointed out, makes little 
difference from the consunuT’s iwint of view, but may be 
objectionable if the fruit is to be held very late on the trees 
as the seeds maj' germinate and spoil the flavour. Useful 
information on judging citrus fruits follows the discussion 
on varieties. 

l^ropagation methods are adequately dealt with in a 
book of this size, one chapter being devoted to stocks for 
citrus, mainly sour orange, rough lemon, trifoliate oninge, 
pomelo and su'eet orange. In regiird to the (luestion of 
Imd variation, reference is made to the work of Shamel and 
his associates in {’alifornia, which has served to empliasize 
the need for care in bud selection. At the same time, 
some of the conclusions reswihed have been questioned by a 
number of leading horticulturists, it being clear that tdl 
variations cannot be attribute<l to bud sports ; variability 
in size and shape of fruit, thickness of i)eel, colour, seeeliness, 
vigour and yield, noticeable in whole trees, parts of trees 
or single branches may be brought about by differences in 
stocks, moisture, soil, bxsi supply, and many other im- 
perfectly understotKl environmenbjl factors. Many more 
j'cars of exi)erimentation will l)e necessary before definite 
c'onclusions csin be resiched on all the points involved ; in 
other words, we have here the old problem of differentiating 
l)etwcen true variations and fluctuations due to emnronmen- 
tid fsictors. In the meantime, however, the grower cannot 
afford to be lax in his efforts to propagate onlj’^ from the 
most carefully selected scions. 
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The discussion on soils, location, preparation and 
planting?, contain much sound advice and instruction which 
should be appreciated especially by begiimers in the art of 
citrus culture ; the importance of wind-breaks is stressed, 
and in this connection it may bo noted that in Florida the 
bamboo, Camphor tree and Casuarina find a jdace. 

Dealing with the cultivation of citrus groves, we note 
with pleasure the autlior’s condemnalion of clean culture 
as opposed to such measures tliat haw for tlieir object the 
maintenance of the soil humus. Under tropical conditions, 
clean cultivation and no attention to the vegetable matter 
content of the soil inevitiibly lead to disastrous results ; the 
trees become debilitfited and jirone to numerous pests and 
diseases. In Florida, cultiiatiou along with the free use of 
cover crops appears to be llie safest practice. The plants 
recommended are beggarxAwl (^I >i\-modiinn toriuomm)^ 
Crotalaria xtriatn and C. irttii and a non-climbing velvet 
bean {SH^ohbium sp.). 

There is perhaps no tropical orchai'd crop that responds 
so readily to fertilizer treatment as citrus, and the author’s 
recommendations should be carefully studie<l. In connec- 
tion with sources of plant food, he rightl.\' i)oints out that 
stable manure should bo used with caul ion, indeed any 
organic nitrogenous manures as th(‘y are not usually well- 
balanced and need additions of minerals, nottibly potash, 
for best results. Unbalanced manures arc apt to prodxice 
thick-skinned fruit, full of rag, insipid, and lacking in 
character. On the other hand, sfeible manure may lie of 
great assistance in putting new growth into starved and 
neglected trees. Of commercial fertilisers, nitrate of soda 
and sulpliateof ammonia alternately as sources of nitrogen, 
ground bone and acid phosphate supplying phosphoric acid 
and tlie sulphates of potsish have gh en the most satisfactory 
results in Florida. For young trees, a fertilizer conteiinuig 
6 per cent, phosphoric acid, 9 i)er cent, pobish and 1 per 
cent, ammonia is necessary and for bcixring InHjh one con- 
taining 8, 10 and 3 per cent, respectively. Oji iwor soils, 
a half pound of fertilizer for each young tree slmuld be in- 
corporated at the time of planting, followed 4 months later 
by an additional pound j these amounts m.ay bo increased 
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in^ tb(* second yeiir and until bearing stage is reached. 
When fruiting begins the formula should be changed to 
the one advised for bearing trees. Thus, trees produdng 
10 boxes of fruit should receive 30 to 50 lb, of the mixture 
each, 

Ihider more tropical climatic conditions than Florida, 
where tliere are lieavy rains and high soil temperatures 
with attendant leaching of fertilizers and rapid destruction 
of organic matter, the whole aspect of economic treatment 
of commercial citrus orchards with special reference to 
manures and maintenance of fertility "will neetl careful 
thought and investigation. At any rate the most success- 
ful ti’opical orchardists have learned fully to appreciate the 
value of the organic mulch as an imporbuit factor in the 
l)ermaneiit health and productivits' of their trees. Its 
efficiency naturally deiK-nds on the frequency of renewal, 
and where gre(‘n crops camnot he successfully grown in the 
orchard to produce the net’cssary quantit.v, it has often been 
found practical to utilize waste areas adjoining in the grow- 
ing <d grasses and such material as can l)C easily brought 
in for the juirpo-'C. Where such conditions are maintainetl 
the addition ol mineral fertilizers (phospliates and iiotash) 
is niueh more likely to he profitable. P^inally, while clean 
cultivation cannot be regartled Avith favour, every effort 
should be made to ])revent the forjuation of turf in the 
oreliard, to which the roots of most citrus trees are iu- 
tolersiut. 

The pruning of citrus does not assume the same 
importance as is the i)raetice with many other fruit trees, 
the early stages of growth requiring most attention in 
regard to this operation ; that is, the time when the 
general shape of the tree is being considered — ^whether a 
high or loAv-headed t5q)e is the object in view. While ex 
treines in either direction are to be avoided, low-headed 
trees possess, economically speaking, maixy advantages over 
tall trees. These points are sucdnctly discussed in a 
short chapter of the book under review. 

Handling the citrus crop, as is natural to expect in a 
work of this kind, receives fairly complete treatment ; and 
while there is nothing new to • note tmder such topics as 
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pjckin#? and picking equipment, we would wtotnend for 
study, particularly by those new to the subject, the pages 
dealing with packing and handling — washing, drying, 
grading, and colouring — at the picking houses. An im- 
IKjrtant change has been the disappearanci* of the small 
individual packing house and the development of larger 
plants, resulting in standardizjition of metlxKls and greater 
uniformity in the tinal iiriKhict. 

The old plan of sweating or curing oranges and grain;- 
fruit has been abandoned, the fruit being handled now as 
rapidly as possible ; the only curing the fruit may receive 
occurs during temporary stopiiages or in transit. The 
bulge pack has been ei'olved to make good any slackness 
fnnn curing shrinkage after packing. When finished, the 
fruit in a well-pac-ked box is practically level at tlie ends, 
but at the centre it is sometimes up one to one and 
one-half inches above the sides of the l)OX, even two and 
one-half inches being pennissible. In getting this bulge, 
advantage is taken of a slight variation in sizing the fruit, 
the larger fruits being worked towards the centre of the 
liox. 

Four chapters on pests and diseases ivith inethorls of 
control in practice complete the book. The reviewer has 
not tliought it necessary to refer in detail to irrigation 
and frost (•onsiderations, both of which subjects find a 
place in its pages. The volume is efficiently illustrated and 
well -printed and is assured of a prominent place on tlie 
bookshelves of all those interested in citrus culture. 


J. SYDNEY DASH. 
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■ He PRlNCIt^AL VARIETIES OP SUGAR CANE IN ErITIsH 
GUIANA UNDER CULTIVATION DURING 1926, 1926, 1927. 


Bif the Director of Seienoe and AoHeulture and the Secretary of the Briiith Guiana 
Sugar PlanUre Ext>er%ment StationM Committee, 


Variety. 

1925. 

1926. 

1927.~^ 

Increase or Decrease 
on 1926. 

areas 

in British 

acres. 

Increase. 

Decrease. 

D. 625 

37,418 

39,193 

40,689 

1,496 


Bourbon 

323 

362 

267 



D. 625 mixed 1 







with Bourbon & 







other seedlings ^ 


9,201 


8,676 

276 


D. U6 

2,649 


2,370 


484 

D. 118 

1,576 

1,891 


166 


R. P.8 

461 

285 



53 

B.H. 10(12) 

190 

226 



9 

B. 208 

403 


184 



D. 109 

127 

116 

164 

48 


P.L.2 

103 

139 

105 


34 

Diamond 67 

316 

164 

69 


85 

Diamond 10 

5 

34 

66 

31 


D. 419 

84 

70 



7 

Diamond 581 

55 , 

29 

29 



D. 167 

51 

37 

19 


18 

Small areas under ' 





1 


other varieties 


i 





& areas under 







varieties unenu> 







merated 


433 


93 

1 

113 

Total Estates’ 






Canes 



55,189 


928 

Total Farmers’ 


1 




Canes ♦ 






Totals 

57,190 

57,500 

58,589 

1,089 



*fncludee afou at Pliii. Hope ft Anna Roffina. 




^Ibie following table indicates tlie relativie ^istribulion o!^ 


the various kinds of cane during the erops of 1921 to 
1927 inclusive. 


Fob Crops of 


V AKIKTY. 

1921. 

1922. 

1923. 

1924. 

1925. 

1926. 

1927. 

D. 625 

56-5 

59-4 

65-4 

70*4 

70.1 

72.5 

73.7 

Bourbon 

3*5 

2-5 

2*7 

0*7 

0-6 

0.6 

0,5 

D. 625 mixed 








with Bourbon 








and other 








Seedlings 

13*9 

15*2 

11.5 

13*5 

17-2 

15.5 

15.5 

D. 145 

7.5 

7-3 

7*1 

6-6 

4*9 

5.2 

4.3 

D. 118 

' 4.8 

4*1 

3-6 

.3-1 

2*9 

3.5 

3.7 

R.P. 8 

1-6 

1*3 

1.5 

1*0 

0*9 

0.5 

0.4 

B.H. 10 (12) 

0‘2 

0-3 

0*4 

0*6 

0*3 

0.4 

0.4 

B. 208 

3-4 

3.0 

2.0 

1.2 

0*8 

0.4 

0.3 

D. 109 

0-5 

0.5 

0*3 

0*2 

0*2 

0.2 

0.3 

P.L. 2 


0-1 

01 

0-1 

0.2 

0.2 

0.2 

Diamond 37 

0*2 

0.3 

0*6 

0*7 

0.6 

0.3 

0.1 

D. 419 

2*7 

1.6 

1*1 

0*2 

0.1 

r.i 

0.1 

Diamond 185 

1*3 

1.0 

0.9 

0*3 

— 




Ba 6032 

0.3 

0*4 

1 0*5 

0.3 

— 



— 

Small areas under 
other vanotiea, and 
arena under vnne- 
tfes unenumorated. 

3-6 

3*0 

' 2*3 

1*1 

1*2 

0.6 

0.5 

100.0 

lOO'O 

100-0 

100*0 

100.0 

100.0 

100.0 


From the returns supplied by the Sugar Plantations, 
the distribution of the various sugar canes in cultivation 
for the crops of 1921 to 1927 inclusive, according to their 
origin is as follows ; — 


Variety. 

1921 

1922 

^ 1923 

1924 

1925 

1926 

1 

1927 

Bourbon and other old 
Varieties 

8*8 

82 

1 

9-2 

4*8 

51 

' 1 

5.0 

4.2 

Java 

1-1 

0*4 

0*1 

0*1 

0-1 


— 

Barbados 

4-4 

4*1 

3*2 

2*2 

1*4 

1.0 

0.7 

British Guiana : — 
Pins. Diamond & 
Providence 

3-3 

3*5 

1 

3*7 

1 

1 2*6 

2*2 

1.2 

0.9 

Botanic Gardens 

82.4 

83*8 

83*8 

90*3 

91*2 

92.8 

94.2 


100-0 

100-0 

1^0 

Too^o 

100*0 

100.0 

100.0 



^he average yields m tons ot < 5 ommercial a6i^ ol 

the principal varieties reaped daring the crops of 1922 as deduced 
from the i^tums supplied by the managers of the sugar planta- 


tions were as follows 


1 

I 

! 

1 Flaktatioks 

1 Tons Suoab pbb Aceb 

No Report- 
ing 

Areas report- 
ed in acres. 

Mean 

Maximum 

D. 419 

2 

68 

2.30 

8.00 

B.H. 10fl2) 

3 

106 

2 26 

2.54 

D. 118 1 

8 

1,566 

2 07 

2,36 

Diamond 37 

2 

133 

2.06 

2.17 

R. P. 8 1 

2 

247 

2.00 

2.17 

B. 208 

3 

183 

1.94 

2.28 

D. 146 

11 

2,345 

1.84 

2.36 

♦Mixed 

13 

6,832 

1.78 

2.70 

D. 626 , 

26 

35,208 

1.67 

2.84 

Bourbon ' 

1 

3 

253 

1.67 

2.20 


♦U. 625 mixed with Bourbau and other seedlings. 


Owing to the severe drought and to difficulties in securing a 
fair supply of labour, many of the smaller plantations had not 
been able to keep up their cultivation as they would otherwise 
have done, with the result that their crops were short. It is 
desirable to record seiiarately the results supplied by the 
managers of the larger and hence more favourably situated plan- 
tations. The results were . 



Plantatiokb 

Tons Suoab pbb Acbk 


No. heport- 
iiig 

Areas report- 
ed in acres 

Mean 

Maximum 

B. H. 10 (12) 

3 

166 

2,26 

2.54 

D. 118 

8 

1,556 

2.C7 

2 so 

B. 208 

3 

183 

1.94 

2.23 

D. 625 

18 

30,979 

1.89 

2.84 

D. 145 

11 

2,345 

1.84 

j 

2.36 


The results of large scale field trials with other varieties on 
the sugar pla ntations are shownjn the follo\ving taWje 


Variety 

Acreage 

■Xield 

Diamond 10 

32 

3.67 

Diamond 581 

27 

8.11 

D. 109 

78 


Ba. 6032 

48 

210 

D. 167 

35 


D. 199 

15 

1.74 

Oreeo Tranaparont 

14 

169 

P, h. 2 

87 

1.25 
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KOKERIT FRUITS FROM BRITISH GUIANA. 


In a report published in this Bulletin (1916, 14,8) 
an account was given of an investigation at the Imperial 
Institute of the periairp oil, the kernel oil and the kernel 
meal obtained from a sample of kcJcerit (or cokerite) fruits 
sent from British Guiana. The fruits Avere identified at 
the Royal Botanic Gardens, Kcav, as those of a species 
of Ma.rimiH(tva, ])ossibly M. regia. The Conservator of 
Forests, British Guiana, has recently infonned the Imperial 
InstitAite that the fruits examined in 1916 AA’cre obtained 
from palms growing in the Botanic Gardens at George- 
town. As there was some doubt as to the lx)taniciil 
identity of the palms from Avhidi these fruits had l)een 
collected it Avas considered desirable to send further speci- 
mens for investigation, and these were received at the 
Imperial Institute in September, 1926. They had been 
obtained from the forests bordering the Berbice river and 
about .'iO to 60 miles from the coast, and consisted of 
akmt 1 cwt. of Avhole fruits and a quantity of nuts which 
had been collected from the groxmd under tlxe palms, and 
from which the pericarp had been eaten off by animals. In 
forwarding the samples the (Vmservator of Forests stated 
that one whole bunch of the fruits w'eighed 115 lb., of 
W'hich 88 lb. consisted of fruits and the remainder of 
bracts, etc. 

Sixecimens of these fruits AA'ere jilso submitted to the 
Royal Botanic Gardens, Kew, for identification. The 
Imperial Institute is informed that although the palm 
appears to be one which is growm in Botanic Gardens under 
the name of Maximiliana regia, there is some doubt as to 
its exact identity and that the authorities at Kew are 
endeavouring to procure type specimens with a view to 
dedding the question. 

The material received last year was as folloAvs : — 

Fruits . — These consisted of pale to dark brown fruits 
in a moist condition. They were pointed at the apex 
and rounded at the base, 2 to 2i in. long and | to 1 in. 
in diameter at the widest part ; the base was covered 
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with thin papery perianth segments. The fruits were 
identical in appearance with those previously received. 

Each fruit consisted of pericarp, nut and kernels. 
The pericarp was lough and fibrous externally, but the 
inner portion was soft and oily. The nuts were pale 
brown, to 1| in. long and f to 1 in. in diameter at the 
widest part. They had a very hard, thick, woody shell 
endosing from one to three keniels, but usually two. The 
kernels were long, narrow, oval and flattened. They were 
from 0*8 to 1'2 in. long and 0'4 to 0*5 in. broad at the 
widest part. The interior of the kernel was nearly white 
and resembled that of palm kernels in consistency. 

Nuts . — This sample consisted of nuts similar to those 
described above. A small amount of the pericarp remain- 
ed attached to the shell. 

The fruits were submitted to detailed examination 
with the following results. 

Average weight of a fruit 

Average weight of a nut 

Average weight of a kernel 

Average eompoeition of a fruit : 

Perianth segments 
Pericarp 
Shell of nut 

Kernel ••f *•! ••• 

Average composition of the nut : 

Shell ... ,M 
Kernel 


Grams 

I2’0 

87 

ri 


Per cent 

M 10*4 

17*4 

56-9 

15*3 


78-8 

21*2 


Examination of Pebicahp 

The pericarp contained 20 per cent, of moisture and 
on extraction with light petroleum yield 10.1 per cent, 
of oil, corresponding to a jddd of 12.6 per cent, from the 
moisture-free materud, and to 1*8 per cent, from the whole 
fruits. The oil thus obtained was a dark reddish- 
orange liquid which had an odour resembling that of palm 
oil pericarp oil of the fruit of tiie African oil palm) 
and on standing deposited a large quantity of stearins. 
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The oil was examined with the following results' 
which are shown in comparison with those previously 
obtained at the Imperial Institute for tlie oil from the 
])mcarp and with those recorded for palm oil. 




Kokerlt pericarp oil 

Palm oil, 



Presenit 

sample. 

Previous 

■ample. 

Specific gravity at 100/15*^' C. 


0.8590 

— 

0*859-0 862 

Refractive index at 40® C. 

!!'. ®c. 

1-4575 

— 

» ' 4531 - 1*4559 

Solidifying point of fatty acids 

23*8 

25‘S 

43~45 

Acid value 

,,, 

70*1 

28-6 

20-160 

Saponification value 

.... 

2069 

2II‘6 

198-200 

Iodine value (Hiibl. 17 hrs.) ... 

per cent. 

56** 

5^*4 

52-57 

Unsaponiiiable matter 

per cent. 

2*3 

— 

— 

Soluble volatile acids ^ 

0*55 

— 

0*86-1*87 

I nsoluble volat ile acids ^ 



2-65 




1 cc. o/JVjio KOH required to neutralise the acids from $ grams of oil. 


Examination ok Kkknei.s 

The kernels contained 18‘7 per cent, of moisture, and 
on extraction with light petroleum yielded 54‘6 per cent, 
of oil, corresponding to yield of 67'2 per cent, from the 
moisture-free kernels, and to 11‘6 per cent, from the 
nuts or 8'4 per cent, from the whole fruits. This oil was 



Kokerit kernel oil. 

Palm kernel 
oil. 

— 

Prosent 

sample. 

Previous 

sample. 

Bolton and 
Hewer. 

Specific gravity at 100/15® C. 
Melting point ... ® C. 

0*8673 

0*867 

— 

0.873 

28*2 

270 

26*0 

21-24^ 

26-2^ 

1 * 4495 - 

Refractive index at 4o®C 

*‘450 

— 

*•45*3 

Solidifying point of fatty 
acios ... ... ®C, 

25*5 

24*2 

1 

1*4710 

20-255 

Acid value 

2*6 

3 '* 

1*0 

5-22 

Saponification value 

248*5 

2530 

240*19 

245-248 

Iodine value (Hubl. 17 hrs.) 

per cent. 

1 

* 0*5 

13*0 

* 16*56 

14-17*5 

Unsaponiiiable matter 

per cent. 

o '3 

0*3 


below 0*^ 

Soluble volatile acids * 

6-5 

3*0 

— 

5 - 7*6 

Insoluble volatile acids* 

11 *6 

7*0 


10-12 


1 Open tube method, 

2 (impute fusion, 

* AT. o/yfioJCOff required to neutralise the acids from $ grams of fat. 
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a cream>coloured, fairly hard fat with an odour resembling 
that of coconut and palm kernel oils. 

The oil was examined with the results showm on page 
.S, which are shown in comparison with those previously 
obtained for the kernel oil at the Imperial Institute, with 
those obtained by Bolton and Hewer for kokerit kernel 
oil (Analyst, 1917, 42, 35), and with those recorded for 
palm kernel oil. 

Examination of Residual Meal Fhom Kebnels 

The meal left after the extraction of the kernels with 
light petroleum was pale pinkish-white and almost devoid 
of taste and odour. The results of the chemical examina- 
tion are given in the following table together with the 
corresponding figures for the earlier sample of kokerit 
kernel meal, and with those for imlm kernel cake. For 
convenience of comparison the results are calculated for 
(ake containing 7 i)er cent, of fat, the average amount 
present in commercial feeding cakes. 



1 Kokerit kernel meal. 

Typical (Engliak-made) palm 
kernel cakis examined at 
the Imperial lusUtute. 


Present 

sample. 

Previous 

sample. 


Per cent. 

Per cent. 

Per cent. 

Per cent. 

Moisture 

'3-2 

8.6 


10*8 

Cru4e proteins 

1 6*1 

*5-0 

i8*o 

*7*3 

Fat 

7*0 

7*0 

70 

7*0 

Carbohydratesy etc. (by 

difference 

48-6 

5-2'5 

5*‘3 

5**9 

Crude fibre ... 

10-3 

1 2*6 

10*2 

9*6 

Ash 

4-8 

4-3 


3-4 

Nutrient ratio 

I : 4*0 

1 :4'4 

I : 3*7 

* * 3*9 

Food units ... 

ic^ 

io8 

114 

1 ”3 


The meal was found to be free from alkaloids and 
cyanogenetic gluoosides. 

General Remarks 

In appearance and composition the present kokerit 
fruits resembled those reedved previously but were slightly 
larger. The pericarp contain^ rather less oil, viz., 12’6 
per cent, as compared with 17'1 per cent., calculated in 
each case on the moisture-free material. The ofl extracted 



from the pericarp resembled that obtained in the previous 
case and gave similar results on examination. 

The kernels of the present sample contained rather 
more oil than those of the earlier sample, viz., 67*2 per cent, 
as compared with 64*1 per cent., calculated on the moisture- 
free material. The oil closely resembled that from the 
kernels of the previous sample both in appearance and 
constants except that the amount of soluble and insoluble 
volatile acids was rather higher. 

The composition of the residual meal closely resem- 
bled that obtained in tlie previous investigation. 

In view of the similarity in appearance and composi- 
tion of the present kokerit fruits to those received, previous- 
ly, there can be little doubt that they were derived from 
the same species of palm. 

The pericarp oil from kokerit fruits resembles palm 
oil in appearence and analytical constants, with the 
exception of the wjlidifyhig iK>int of the fatty acids, which 
is much higher in the case c)f palm oil. The high acid 
value of the oil from the present sample w'as no dou))t due 
to the frxxits having been shipped in a moist condition. 
This pericarp oil, if available in commercial quantities, 
would probably realise a price somewhat bchnv that of 
ordimiry palm oil, w^hich is (pioted at £35 ] Os. per ton, 
spot, Liverpool (March, 1927). In view, however, of the 
comparatively low percentage of oil in the pericarp it 
seems doubtful whethei* its extraction on a commercial 
scale would be remunerative. 

The kokerit kernel oil closely resembles pahn kernel 
oil both in appearance and in chemical constants and 
should be readily saleable in this country as an edible fat 
at a i>rice approximating to that of palm kernel oil, which 
is quoted in Liverpool at £37 lOs. to £38 per ton (March, 
1927). As the kernels form only a small percentage of the 
fruits and nuts (15*3 per cent, of the former and 21‘2 per 
cent, of the latter) it would l)e necessary to separate the 
kernels in British Guiana in order to reduce the cost of 
tSfanslport. If the kernels could be delivered whole and 
in an uiidamaged condition they would probably realise 
•hoat the ssohe priee as palm kemds, which are quoted 



ih Liverpool at £19 10s. per ton, spot (March, 192T). 
Some difficulty may be experienced in separatang the 
kernels whole from the nuts as they are easUy broken on 
cracking the very hard shell. It seems possible, however, 
that the oiMjration could be facilitated by submitting tlie 
nuts to steam heat (as is now done in the case of palm nuts 
to cause the kernels to shrink away from the shells) and 
then cracking them in si suitable machine. If the keraels 
could not be shipped in a whole and undamaged condition 
it would be necessary for them to be crushed in British 
Guiana. 

The residual meal from the kernels is slightly inferior 
to palm kernel cake as a feeding stuff, and would probably 
realise a somewhat lower price than the latter which is quoted 
in liverpool at £7.10. per ton. If the kernels were crushed 
in Briti“h Guuma it woulti prolwbly not be profitable to 
export the caike to the United Kingdom, but a local market 
might perhaps l)e found for it. 


THE LARGE BLACK PIG. 

By E. Wat fvrd- Lloyd. 

It is not only in England that Large Blacks are 
popular, for they have been found to be the idtal pig in 
many hot climates, l)eing less subject to atavism. Iii 
nearly every pig-breeding country of the world one now 
finds the breed wdl established. In Spain they are well 
known, and they are aiually well known in Portugal. 
Italy, too, has an appreciable number of Large Black herds, 
M'hiie in Holland are to be found some keen suppwrters. 

In British East Africs^ Large | Blacks are in great 
favour, not only for keeping pure, but for (^siqg on 
Berkshires ; but as more knowledge of the pig indus^ 
is being gained in that country', breeders are there mcMre in- 
clined to stop cross-breeding and to ke^ the breeds pat«. 

Of late years Peru has shown a great interest in 
jjedigree stock, especially sheep and pdgs, aa4 fkw Peruviiw 



Government have started a pure-bred herd of Larj^e Black 
pigs at tjaeir Experimental School ^vith a view to showing 
Peruvian farmers that the Earge Blach is the utility pig 
for that climate, Brazil is also keenly intwested in Large 
Blacks, and there should be a great future for the breed. 

The secret of making pig-breeding pay now-a-days is 
early maturity, enabling the breeder to get them off his 
hands at the earliest possible moment. To this must be 
lidded prolificacy, for sows giving only three or four pigs 
at a litter cannot possibly pay their way. 

As regards fecundity, the Large Black sow is 
preeminent She can produce a big litter, arid being 
possessed of deep milking abilities, she makes an excellent 
motlier, rearing her pigs with uniform success and doing 
them well ; while at the same time she is most docile with 
them. 

Perhaps the greater majority of herds of Largo 
Blacks are kept on the open-air system, and where this is 
carried out and where sows and litters have free access to 
grass or woodland runs, the pigs look, and are, much the 
lu'iiithiest and best ; and those who have the greatest 
experience in breeding Large Blacks consider that the more 
lags have a free range, tlie better they do, with the ex- 
ception of fattening pigs, which, of course^ are best shut 
up for the last six to eight weeks of dieir lives. 

The outdoor, hardy, grazing i)ig is the ectaiomical 
^ig to ked) ; and as grazers. Large Blacks are nnsurimssed 
for being docale and quiet, it is not half as much trouble 
to keep Large Blacks witliin bounds as it is with some 
other breeds. Whether it be out on tire pastures in 
sjunshine, cr folded on kale and catch crqps generally, in 
muddy weather, heavy rain, or even snow, the Large 
Black will ooptwue to flomish, a fact tliat indeed is a 
practical testimony to its grand constitution. 

Large Bladk breeders are firmly convinced that there 
less shrinkage between live and dead weight in their 
P’eed'than in any others ; and as a proof of this it may be 
Ittoted tl«t in a well known herd over a long period of 
years, llie shrinkage from live to dead weight has averaged 
Doly 20 per cent, and even been lower. 
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The of the Large Blacks is m no ooarfie 
and the poric, while not too fat is of good flavour. Ai 
haocm they tom oat the lihree qualities known to the 
trade as “leAn sizeAUe, ” “medium’’ and “fat,” Whilt 
tiiey are eminentiy suitable for the production of Wiltiihin 
baom. 

A well-knoTm breeder of Large Blades has givdn ha. 
opinion that, provided a suitable ration has been fed, tlu 
average Large ^adt gilt or sow is capable of carrying Im 
her pigs in a healthy, thriving condition until they are ten 
or twelve weeks dd. As Large Blacks are very fatl 
growing pigs, they Should he carefully fed with nourishing 
food at the of frmn 14 to 18 weekly, for it is timn tint 
their physical needs maj^ have outstripped thdr appodte, 
thus making it neooftsary to choose the rations careftdh. 
This same breeder has also stated that the Large Black sos, 
<tfi account of her great qualities, is often expected to di 
too mudi on too little, but like any goo<l-doing breed, t^r 
pay well for generous treatinrait. If a h«*d of this btwl 
is run on sound and economic lines, Large Blacks of god 
strain, well fed, are practically always fit to go to tie 
butcher after weaning. 

The British Climate is noted for its variable Wefcthei^ I 
and, thoefore, it is of the greatest importance that till 
farmer should obtain a pig which can withstand long speils 
of odd and damp. In the Large Black he possesses just^ 
that pig, for they dah be kept out of doors in all weatii^, 
prov^m only thiiA they have a dry bed to sleei) on at 
night It must nd be imagined, howev«r, that &e breed 
can exist upim grass and nothing else, for although a 
L«|i Black gilt tut sow can make excdleht use Of fi^h 
food, yet, being grplific and a heavy milkifig adimaL''h 
must be fed well before the birtii of the Utter add 
after the arrival of the small pigs tokedp tip the 
of nalk and to {ntevent tire Sow being whtn< dowtl 
Sreedm Dirtehri^ 1926-^7 

I * ^ 
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tHI: grassland CONFJatiENCE AT 

CAMBRIDGE. 

4. B, Bntce, M.A., Dip. Agric. ( Caniak) 

Bfprinted from the Journal of the Ministry of 
Agriculture. — Vol. XXXIV. No. 8. 

Thk Ministry of Agriculture made a liappy choice in 
1 4decting grassland as the subject of its third conference 
of Agricultural rrganizers. Grassland husbapdry is of 
f^reat topicsJ interest — ^in view of the unchecked decline 
inniphle land which recent statistics show, it could not 
w^ be otherwise — and it is a fortunate ccmicidenoe that, 
as Prx^esBor T, B. Wood pointed out, sdentists are now 
entitled to present a philosophy of grass husbandry. That 
is to say, recent discoveries at Cambridge and, we must 
add, at the Rowett Institute at Aberdeim, as weU as a 
Aberystwyth, justify scientists u giving precise sci^^c 
reasons upon whkh a definite rationale of the economic 
treatment of grassland can be based. 

The Conference was attended by upwards of onehnn* 
dred persons — agricultural organizers, teachers, research 
wcoko’s and practical agriculturists. The proceedings fipened 
with a dirinet at Gonville and (kins College on April 7, at 
>which the Minister delivered an address dealing with the 
admiuistawtif e and financial outlook of i^ndcultural educatton 
and resefUtfii. On behalf cS. the IJnivtsrsity and Cdkge 
authcndfi.es, Professor Bockland, Presidrart of the Cdlege, 
refdied in a witty speech. The health of fim Minister was 
proposed by the senior county orgtoiSer peesent, Mr. T. 
Haddng, dl Leicestershire. 

It is not proposed to give here a ooinp|[ete account of ^ 
the protteedinils during the following days. It will be 
ialBH^,lo ptesenjt a reasoned summaiy and to indicate 
VffNir el the fignificant features of the inta*egting oontii- 
^fidhs made to the dWossjons thfit fc^owed the reading 
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On the forenoc^ o£ April 8 the Con£er«ioe had the 
privilege of having fen* its chairman Sir F. Gowland Hopkins, 
F.R.S., wl^ose world-wide reputati9n as a pioneer in the 
domain of bio-chemistry needs no emphasis here. A disens* 
sion on the r 61 e of mineral substances in nutrition was 
opened by Dr. J. B. Orr, Director of the Eowett Institute. 
He reviewed the present position of knowlec^ on the 
subject, including some account of recent discoveries made 
at Aberdeen. Up to quite recent years, the science of 
animal nutrition hai;; been wholly concerned with what may 
bP termed the grosser reqyirementsof the animal in respect 
of the energ)'^ and repair IMances as measured by its needs 
in proteins, carbohydrates and fats. The speaker, while 
emphasiting the continuing importance of these reqtiirenieats 
---espedally of the protein fraction — ^pointed out that the 
pres^ce Of definite, though small, quantities of “ ash ” 
substances are indispensaUe fm* the activation of the protdln 
and cMrbohydrate constituents. Their absence or lack of 
balance may be the ettuse <jf malnutrition and the proximate 
reason, therefore, disease, and that, in its turn, must 
react on the economic assimilatiem of the grosser body- 
building constituents. 

As a guide to the absolute as well as the relative pro^ 
portions in which mineral substances are needed fm* thg 
health eod wwking qf the animal economy, Dr. Orr drew 
attoitioft to the composition of ti>e milk of animals in., 
whidi the farmer is intorested. The fects of eycAution rer 
quim timt the food q| the herbivores should ^w a close 
relation to the.constititiion of their natural food, is, 
herbage ; <md astan ii^x of the food requir^nents of any 
species^ mUk-<-the natfizwl food of the young of that) 
spedes — is the best index. When we study the nattit#li‘ 
food of harbivores, we at once recognize that natural .cofi- 
ditioqs of ^ ^,,fanp, whereas doifie,sticatkm fern 
the purposes of manlnpvjtafaly leads, if not tp oomplfim#t 
least i 6 a re^p^n of (^0190 <k, diet.' ‘ 

portal^ this conrio^jl^on is brou^t nqme tp u^,^ ; 

when we dinsider two dasses of intd'-rdated . mam 
recent c^warvation and expmment have 
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' Biret, actual analysis of herbage has shown that the 
mineral contents of natural gra^s vary &om locality to 
locality ; and, secondly, that the instincts of wild animals 
can he corrdated with the presence or absence of certain 
minerals in the food they choose. Thus the migratory 
instinct, by force of which herbivores change their grazing 
grounds, can generally be correlated with mineral require- 
ments. Again, depraved appetite ( now known as pica), 
such as the eating of excreta and carrion, has been shown 
to be due to the absence of particular minerals in the ordi- 
nary diet. Of the latter, perhaps the most striking in- 
stance can be given from the investigations of Theilcr in 
South Africa. Cattle pasturing in the veldt were Fojind 
to be suffering from a fatal disease due directly to the eat- 
ing of carrion. Theiler has shown that this depraved 
appetite is due to the deficiency of phosphorus in the herb- 
age of the veldt, and tliat the addition of phospliates to the 
diet immediately abrogates the eating of carrion. More 
recently, Or, Orr has shown that the progressive debility 
of the sheep stock in the Falkland Islands is due to the de- 
ficiency of lime in the pasturage there. Agaiil, in New 
Zealand, there are regions in which an iron deficiency is 
found, accompanied by the prevalence of certain ailments 
in the grazing stock. 

Grenerally speaking, scientists are now justified in 
stating (1) that a deficiency of minerals (whether it be the 
definite absence of one or more, or whether it be an un- 
balanced condition of all) leads to malnutrition, and (2 ) 
that a state of even minor malnutrition is followed by a 
predisposition to disease, sometimes definitel>’ infectious, 
sometimes purely functional. Thus a deficiency in lime 
produces sterility ; various forms of weakness of limbs and 
joints ; rickets and roughness of coat ; a deficiency of 
phosphorus causes stiffness of joints, lack of co-ordination 
of movemeuts ; lack of both lime and phosphorus seems 
to predispose to tuberculosis ; deficiency of iron causes 
anaemia and low vitality of young ; and deficiency of 
Mgftns leads also to lose qf vitality, andiin human beings 
to goto. 
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To return to the ognifieance of the mineral content 
ci milk. The ash ’’ compoBition of cow’s milk oomparwj 
with that of pasture grass as follows* ; — 


Calcinm. Phospbonts. Chlorine. Sodinaii 

Ash of Cow’s milk 1’7 

1-.5 

1-4 

■6 

Ash of pasture grass (not haj ) 

Good ... 2'6 

1-2 

.•i-5 

•7 

Poor ... 

I’l 

2-2 

I'l 


These facts emphasize two conclusions ; (a) that good 
pasture (tiiat is, natural pasture as improved by the skilled 
agriculturists) is a perfect food for j’oung herbivcMpes— 
cattle and sheep ; (b) even poor (unimproved) pasture 
aw>roximateB in composition to milk. 

Finally, Dr. Orr stressed a most significant fact. 
Under modem conditions, fatting cattle and milch cows 
are fed on large quantities of plant by-])roduct8. Cakes 
and meals are vegetable substances less nitrogenous and 
oily matter. These are all, also, more or less deficient 
in natural minerals ; there is conse<iuently a mineral drain 
on the animal body, which, in the case of milch cows 
depletes the store of minerals in the bones. F urtlier, ulti- 
mately there is a mineral drain on the soil. ITnfortunate- 
ly, in the present state of knowledge, this drain cannot l)e 
definitely Jsorrected, either by direct additions to the soil 
or by supplementing animal foods by definite “ mineral 
mixtures. ” Again, it must be home in mind that this 
drain is not merely absolute ; it may be relative : the 
balance of minmil substances may be as important as the 
absolute amounts, and excess of certain mineral oonstitu- 
ents may be as dangerous as deficiency. 

In the discussion on Dr. Orr’s paper, many facts 
confirmatorj- of his views were dirited, of M'hich jierhaps 
the most significant was the observation made by Mr. 
Hay, of Somerset, that in some cases he had observed 
that the incidence of tuberculoais in cows could be correlat- 
ed with a lime defidency in the soil. It may idso be qs* 

* 1%eN >agtifies oomquw tiie oostiM it of sginQ faedial’ inltts iit 

milk mtd giiM reapectively. , 

, 



tscarded thfit Mr. Boutflour^ whose experienw of cow ration* 
ing is very wide, fin^s that a mineral addition to cow rat- 
ions often gives satisfactory results. 

In closing the discussion, Sir F. Gowland Hopkins 
Mittily suggested that, as the last man who had taken an 
interest in a grass diet died so long ago, it was difficult 
for thim, a student of human nutrition, to take an active 
part in the subjec’t of the Conference I He thought, how- 
ever, that what had been said iK)inted to the importance of 
a condusion to which his own researches had long been 
directed, namely, the supreme importance of small factors 
causing malnutrition and, ultimatelj, predisposition to 
disease. 

Thk Function Ok Matebiaus In The Animal Bony. 

On the afternoon of April 8, Mr. J, B. S. Haldane, 
Reader in Bio-chemistry, gave a lec*ture on the function of 
minerals in the animal Ixxiy. Of the experiments by 
which the lecture was illusti’ated, the most striking was a 
demonstration of the influence of a solution of mineral 
subshinces on the beating of a heart separated from the 
body of a rabbit. It was shown that a solution approxi- 
mately of the same composition as sea water maintained 
pulsiition indefinitely, while the omission from the solution 
of a single ingredient led to a cessation. Another striking 
demonstration was the action of minerals in relation to the 
proper functioning of such enzymes as ptyalin, the active 
prindple of saliva. It was shown also that minerals 
generally are required for the activation of proteins, the 
free ions of the former determining the physical conditions 
(sotutioiv <&tc.) of the latter, (bming to the spedfic action 
of inorganic substances generally, it is known that, afiart 
fMotn those t>resent in the bones, they constitute less tiian 
om» per cent, of the animal body, and of these, • calcium, 
phoi^horas, potassium, sodium and magnesium bulk 
mtuw 'largely than other necessary oonstituents such as 
irdu, iodine, ziucaud flubHne, 



TflDB Composition and Ni n mr ri v B Vax^te 
OF Younq Gbass. 

On April 9, the forenoon was occupied by an account 
given by Dr. Woodman of his recent resea^es oh the 
ccunposition and nutritive value of younj; grass, that is, 
gtass in a condition before the formation of flowering 
stems, with its accompaniment of lignification, has set in. 
Briefly, the metliods employed were the cutting of the 
grass with a lawn mower at weekly intervals, the drying 
of the produce, its analysis and the ••arrying out of 
digestion experiments with sheep. For purposes of com- 
parison, plots were hayed and periodical cuts of the after- 
math were taken. The experiments covered the seasons 
of 1925 and 1926 and were conducted botli on light and 
heavy land, Figures were obtained showing by weekly in- 
tervals the total weight of fodder produced, its chemical 
composition, and the actual digestibility of the several 
constituents. Dr. Woodman put before the Conference 
a number of tables of relevant figures, accompanied by re- 
markably vigorous and lucid explanations and illustrations. 
The whole was of extreme value, furnishing as it did an 
example of earful scientific reasoning, surrounded, as all 
such reasoning must be, by the limitations which the con- 
ditions of the experiments' necessarily impose. There 
is no feature more characteristic of modem msearch 
work than the essentially proviskmal nature of all scientific 
hypotheses, and the care that is taken to avoid the dog- 
matic certainty whidi so often characterizes the utter* 
ance of the non-scientific man. 

The principal conclusions reached by Dr. Woodman 
may be stated bri^y as follows : — , 

(1) The produce of dosdy grazed pasture has a 
higher feeding value tiian has hilherto been bdieved ; the 
muter of young grass (not ^ceeding fl to 4 in. hii^) 
may hecharaotmzed as a oemwnteated food O£l%hinotei& 
content and remarkal^digestflnlity ; it contains, moreover^ 
amountjs of vitamins and of nunwals imchgs , 
Buss tmd phosidioras. These djimiikcteris^^ ]^aat,,dnii)3ig . 
the vhede grasdi)|i season from 'April to 



Thus it found, in two seasons and on soils o£ 
contrasted cluunoter, that the dry matter of closely mown 
pastures, in ,^pril to dime, contained from 21 to 27 per 
c^t. of crude protein, whereas the corresponding figure 
for hay (cut June 25) was 9 per cent. In July the figure 
was, for pasture, 21-25, and for aftermath 18-23 per cent., 
and for weekly aftermath cuts m July-October the figures 
were 23-29 per cent, of crude protein. 

Ifeict as regards digestibility : The protein of pasture 
showed 77-85 per cent, digestibility, whereas the protein 
of hay showed only 56 per cent. 

Next, the starch e(iuivalents of the produce per acre 
over the whole season may l)e contrasted : From pasture 
cuts 2,300 lb., containing 680 lb. digestible protein ; and 
from hay and aftermath cuts 2,450 lb., containing 430 lb. 
digestible protein. In regard to these figures, it should 
be noted that altliough when measured in terms of starch 
equivalent the produce in each case is much the same, the 
pasture cuts contain 50 jw cent, more digestible protein. 

Finally, the digestibility of tlie dry matter of pasture 
grass and that of the moisture-free content of an average 
sample of a feeding-cake may be contrasted. 

Digestible Protein Per rent. Starch equivalent per cenU 

JPastare Cake Pasture Cake 

22 19-27 74 .52-84 

Digestibility of Organic Matter per cent. 

Pasture Cake 

‘ 84 58-80 

(2) Under ordinary farming conditions the dry mat- 
ter of g^ pasture grass, whatever its botanical composition, 
retains characteristics of a highly nutritious con- 
centrate all through the grazing Season, provided that it 
is kept dosely grazed. Where the pasture is sparse and 
“ pobr, ” dbse grazing and the use of fertilizers to ensure 
density of herbage should he able to overcome any 
difficblty msing fifom inferior botanical compbiiltioxL 
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This conclusion is justified by the following facts. 
The botanical composition of the two pastures under ex« 
periment differed widely ; nevertheless, the analyses and 
fee^g trials gave much the same results. Further, the 
bofanical eomi)osition of each plot changed in the same 
season under treatment with no sensible effect on the 
results. 

(3) A ration purely of young grass is unbalanced ; 
it is too rich in protein and too deficient in iarl)ohydrates. 
It should be supplemented by a carbohydrate concentrate 
such as a cereal grain. 

This conclusion follows from a consideration of the 
figures given above. 

The discussion w'hich followed this pai)er was con- 
fined to a consideration of the bearing of the work on 
practical fanning ; that it will be profound, particularly 
on existing methods of management of grassland, was 
agreed by all the speakers. The extension of Mr. Wood- 
man’s investigations will be awaited with interest. 

Sbctionat. Ctbazuso Plus Nitbogknous Mandbino. 

On the forenoon of the third day of the Conference 
(Sir Daniel Hall in the chan*,) Mr. W. Brunton gave an 
account of his trial of the Hohenheim system of sectional 
grazing coupled with nitrogenous manuring. The system 
in question Avas fully described in an article published in 
the issue of this Jf>UBiJAL for September last, p. 498. 
Briefly it consists in stimulating the coiitinuous growth of 
herbag^ by repeated applications of a nitrogenous manure 
(in this case sulphate of ammonia) and the rapid grazing 
down of the young produce followed bj' perjods of 20-30 
days’ rest during which (if necessarj') a further application 
of manure is made. Contrary to wha^; has been taught 
and believed for a generation, this treatment has no eyil 
effects on the quality of the herbage ; no mat is produced 
and — ^an unexpected feature — the growth of wild white 
(dbvw* is stimulated. 

Mr. Brunton’s experiment related to 27 acres of pas- 
ture land, a Iturge part of wnich was originally of poor 
qtffllffcy ^ 1 ^ aside for grazing ,^y l^wses, , The 
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area was divided into seven paddocks })y means of rough 
four-wire fences, the two upper wires being barbed. 
Arrangements were alsf> made whereby a pipe supply of 
water was available for the stock in each paddock. The 
trial has omipied two sejisons — 1925 and 192G. In the 
autumn of 19 1, the whole area was treated wdth lime (15 
ewt.), superphosphate (5 cWt.),an<l kainit (4 cwt.), follow- 
(*(1 by an applieatioti of sulphate of ammonia at the rate of 
1 ewt. per acre. Fu’^ther <lre8sings of the last mentioned 
manure were made during l)oth sumnjers anu)unting in all 
in some cases, to 1 cwt. per annum. The tobil cost of the 
fi'iicing, manuring, etc., was at the rate of i54 (is. per 
a<re. The results obtained in 1 92(i on the 27 ac'res were 
briehy as follows : — 

Mauch 15. (Grazing started with 30 ewes and 
40 lambs. 

April S. Milch cows reidaeed sheep. 

October 10. Cows lemoved. 

OcToBKu 23--I)e<‘ember 31. 120 lambs at grass. 

Total i)asture days (st<K‘k earned multiplied by- 

days of grazing), 8.555. 

.Average number of cows pastured 4(), or 1*75 
l)er acre. 

The pro<’edure was to stock the i)addock at the rate 
of 10-12 cows iHT acre foi* 5 days then to allow rests of 
20-30 days, tluring each of M'hich, if necessary, as judged 
by the growth of herbige, a dressing of sulphate of 
ammonia was given at the mte of 1 cwt. per acre. 

* Mr. Brunton is of opinion that, provided car^ and 
intelligeiK'e are exercised, the system is a sound business 
proix>Hition. It proN-ides a longer gmzing period (note 
the early commencement and the late close) ; gives, a great 
saving in the cost of concentrated fexx! (no less than £1 64 
in this case) ; enables more sfex-k to be carried per acre ; 
kud leafls to a great improvement in the amount and 
character of the heritage. 

Mr. Brunton’s conclusions were confirmed by the 
results obtained at ReaSeheath Farm Institute, Cheshire, 
of whifch, scane account was given by Mr. Carr, Agricultur- 
al Organizer for the County. 



The discussion TV-hich followed Mr. Brunton’s address 
went to emphasize his view that a reciuisite of the new 
system is, above all, intelligent management. A point 
which requires study is the extent to whidi the system 
can be applied to ordinary farming ; it was generally 
agreed that under ordinary conditions only a fraction of 
the grassland of a farm can be treated intensively — a con- 
siderable ai’ea must be kept for hay and rough grazing — 
and what this proix)rtion should be remains in doubt. It 
should be noted, too, that so far no experience with fat- 
ting stock is available. 

As a result of the enterprise of Messrs. Nitram, Mr. 
Brunton’s experiment is being repeated at some 30 centres 
in the country. It is interesting tt) note that the remark- 
able results obtained confirm Dr. Woodman’s work on the 
high feeding value of young grass. 

In the afternoon the Conference listened to an interest- 
ing address bj' Mr. J. G. Stewart, in w'hich a great many 
problems of grass huslmidry were disc-ussed. Mr, Stew'art 
stressed die economk; iuuiortance of providing winter keep, 
expressing a hope that plant breeflers would give more 
attention to the practicability of either introducing or 
breeding a variety of grass endowed with the aipacity of 
growing at low temjieratures. A description was given of 
the experiments being conduc-ted at Hohenheim, to which 
Mr. Stewart made a visit last summer. Among the notable 
features there was the luxuriant groAvth of perennial rye 
grass and white clover, and the fact that, although the 
treatment had been followed for ten years, no signs of 
deterioration were visible. 

In the discussion which followed. Professor Staple- 
don made a valuable suggestion based upon what he had 
seen in New Zealand, namely, that it should be possible 
to practise sectional grazing without the necessity of pro- 
viding special fencing, Mr. Carr of Cheshire, gave tlie 
result of some observations he had made on tlie evU effects 
of small dressings of sulphate of ammonia on grassland. 
Mr. Bond, of Derbyshire, contributed an interesting spixm- 
lation on the possible ad^on eff nitrogen on a da^ mat of 
grass, in a manner similar to that chained Hutdlunson 



and Kichards in connexion with the rottinj? of straw. In 
closing the discussion. Sir Daniel Hall suggested that the 
Hohenheiin inetliod would Iwst be applied to second-class 
imsture. 

Hesults of (Ibasseandk Trial Plots. 

On the fourtli day of the ('onference (Mr. 11. M. 
Wilson in the chair) Dr. Hanley, of Bristol University, 
read a paper sunmiarizing the results obtained on the plots 
laid down in pursuance of tli<“ Ministry’s grassland “ cain- 
j)aign ” initiated in 1911), and giving the deductions he 
had made as a result of his visits to these experiments. 
Thes*> resiched the remarkable total of 700 in all, situated 
in 50 different counties. Dr. Hanley presented a classifica- 
tion of iKX)r pastures, indicating in eiwh case suitable means 
of improvement. In regard to these, his exiierience led 
him to <loubt the value of indicjitor plants, sucli as 
{’alluna, as a guide to treatment. The peats often present- 
ed an insoluble problem ; downland, on the contrary, was 
tl>e easiest of all to treat. Briaidly si)eaking in most 
cases either a complete manure, or phosjdiates followe<l by 
lime, gave the best results, but it was most important in 
all cases to observe that the full effect of mineml manures 
is shown under pasture conditions only. It is futile to 
measure results by taking a crop of hay. Except in the 
presence of a mat, the use of phosphates was generally 
successful, high solubility doing Ijetter than low. Dr. 
Hanley was steongly of opinion that further exi>eriments 
in the use of phosidiates in dry conditions, as well as in 
metluxis of improved maiuigement, were needed, but, on 
the whole, the grassland campaign had been productive of 
very useful results. 

({rassland Botanv. 

On the forenoon of April 1 2 , the closing day of the 
Conference, Professior K. (J. Stapledon (Pmfessor Scott 
Watson in the chair) read a widely ranging paper on grass- 
land problems, considered mainly from a liotanical stand- 
point, and illustrated by an interesting series of graphs, 
embodying the results of the reseaiyshes of the Welsh 
P}ant Bre^in^ Station. 



At the outset, the lecturer stressed the import»nce o£ 
two tjonsiderations : the effect of tiie nature of tiie herbrge 
on stock, and the no less important consideration, the 
effect of the stock on the herbage. He showed a number 
of useful seasonal produce graphs of various species, 
demonstrating that the problem of maintaining a more or 
less constant supply of protluce was dependent on secur- 
ing some mixture of species. For winter keep, he placed 
Italian rye-grass in the forefront, (ienerally speaking, a 
species had to be considered from man>’ aspects, of Avhich 
its productiveness, persistence and aggressiveness were the 
most important. The differences of mineral content 
should also be observed, coltsfoot, for exaniple, being 
specially rich in idiosphates. All round, the clovers were 
better mineral carriers than the grasse-s. Incidentally, the 
high mineral etmtent of rape w’as emphasized. Professor 
Stapledon expressed some doubt as P) die ability of cer- 
tain pastures to withstand such a defoliation as a pro- 
longed iieriod of dose grazing might entail. He also 
stressed the usefulness of temporary leys in providing 
abundance of keep at seasons wdien it is most needed. 

Perhaps the most striking of the valuable series of 
figures presented by the lecturer was one correlating the 
lalioratory germination iieroentage with the actual plant 
population resulting fnm the same seed. The figures 
showed conclusive! 3’’ that there is ver3’^ little correlation 
between laborator3’^ figures of germination and the actual 
proportion of plants finall3’' established, the latter depend- 
ing largel 3 ’ on variet3’. (irreat iiniHirtance was attached to 
the proper arrangement of grassland, such as the optimum 
numlier of animals grazed and the duration of grazing. 
Belief was expressed in a system under which grass fields 
should be used both for hay and iiasture in the same 
season. 

In relation to grass mixtures, Professor Stapledon 
advocated a presmption involving a few species each of a 
suitable strain specially chosen to suit the particultu’ soil 
and the particular style of farming pursued.. 



National Aspects Of Grassland Husbandry. 

The last address of the scries was #dvcu by Professor 
T. B. Wood (Professor Sir H. H. Bitten in the chair), and 
was devoted to a consideration of the national aspects of 
grass husbandry as they were likely to Ije modified to 
suit new conditions, such as ( 1 ^ the ])rogresBive increase 
in the area of grass, and ( 2 ) the new knowledge now 
available. He showed that the bulk of the grassland 
was now producing a “coarse fodder” suihible for main- 
tenance rather than for production. The new knowledge 
suggested that much of the e.xi sting grassland could be 
utilized for production piir])oscs. What was needed was 
simply close grazing coupled with better management in 
the matters t)f stocking and manuring. On a consideration 
of the economics of tlie problem, it would appear that the 
head of stock carried under ordinary conditions would not 
be suffieit'iit to cat down the grass in the flush season, and 
that, conseiiuently, in view of Woodman’s results, the 
surplus produce should be mown, and, if practicable, used 
(in a dry state) as a concentrated feeding stuff at sejisons 
when growth was less active. Professor W(xxl presented 
calculations Avhich showed that, in grazing inferior pasture, 
animals consumed a considerable portion of the available 
energy merely in walking aljoiit to find an adequate supply 
of food. As 1 ‘cgards the system of sectional grazing 
advocated efirlier in the Conference, it was suggested that 
farmers generally would have difficulty in putting up the 
capital needed. 

In conclusion. Professor Wood, summing up the 
trend of the whole conferenct*, suggested that scientists 
have now a philosophy of grassland husbandry to offer to 
practical men. Hitherto grass had been treated almost as 
a jungle product, which needed no special mjinagement and 
might be left to the mercy of nature. Scientific attention 
had in the past been concentrated on arable husbandry and 
comparatively little research had been done in the product- 
ivity of grassland. As a result of the converging attack 
of the botanist, nutrition chemist and phj'siologist, many 
new fects had come to light, the summing up of which 



should enable the husbanchiian to make a reasoned attack 
on what seemed to Ik* likely to become the agricultural 
problem of the age — how to make the best use of our 
ever-increasing grasslands. At the close of his address, 
Professor Wood created great interest by distributing 
samples of a gniss “ cake ” made under bis direction from 
closely mown grass, subsequently dried in a malt house 
and then compressetl into an adherent mass. Feeding 
experiments with this cake are about to be instituted with 
material to be supplied by Messrs. Nitram Ltd. 

Finally, some reference to a domestic side of the 
Conference should be made. The arrangements for the 
housing of the members were excellent and directed by 
Mr. P. G. Dallinger, the Ministry’s Chief Inspector of 
Education. He, in his turn, feels that acknowledgments 
are due to Professor Wood and the Master and FelloAvs 
of Gonville and Caius College for the coinfort which all 
attending the Conference enjoyed throughout the meeting. 


PREVALENCE OF “ ROU^ ” IN FOWLS 
AND CHICKENS. 


Its Detection And Treatment. 


By Snmnel Bruce, M.V.D. 

Acting Government Veterinary Surgeon. 


The mention of the term Roup ” usually brings to 
mind the complex diseased group variously known as chicken- 
pox, canker or diphtheria, etc. More recently it has been 
associated with disturbance in nutrition and as a result thare 
exists some confusion a's to the significance of the term. 
Perhaps if we adopt the view that many of the more ex- 
taisive searchers into poultry disease now hold we will 
simplify matters. Let us apply “ Roup ” to describe a 
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condition manifested as a “ cold in the head” or a catarrhal 
rhinitis. At any rate confine it to the upper air passages 
and adjacent sinuses. As such it may be primary or secon- 
dary. Thus it may arise from cold, and infection of a 
non-specific nature just as in other species. 

I’redisiK)sing factors ai’c overcrow<ling, iK)or ventila- 
tion and climatic conditions. 

Secondarily, we may e.\i)cct it to be associated with 
a number of ailments, more particidarly fowl -diphtheria, 
pneumonia, fowl-choleni, and <lislur))}iuce in nutrition. 
We have an analogous situation in the horse with influenm 
and glanders, in the dog with distemper and in the hog 
with cholera. 

In other words, roup is a symptom just as rhinitis 
(cold in head) often is and not a cliniail entity in every 
case. 


It is characterized by a sticky discharge from the 
nostrils which dries and plugs up the openings, thus caus- 
ing the latter formed discharge to back up and penetrate 
the nasal c)penings. There it accmnulates, dries and be- 
comes cheesy in nature (a common thing in birds is for pus 
to becom(' cheesy or tsiseous), csuising bulging below the 
eyes and even evoh’cment of the siimc. Ail cases may not 
go to this extreme but attention is here called to this 
possibility to show how exactly we may be misled into 
calling all such cases canker or fowl -diphtheria ajid consider- 
ing them to be due to a specific infection. The condition 
may be complicated with pneumonia and terminate fatally. 
There is usually a falling off or suspension of egg produc- 
tion, loss of appetite and ruffled fwithers. It may be diffi- 
cult in many cases, to differentiate this condition from 
canker, but we will try to limit the application of the term 
to the more benign disease of the nose and adjacent sinuses. 
Should symptoms such as descrilaid al)ove have associated 
with them pox, lesions on the comb and wattle, we would 
then unhesitatingly rule out the diagnosis of simple roup. 
Young chicks fed from the tmie of hatching or shortly 
tiiereafter on a ration lacking in vitamines, such as a ration 



corn, bran etc., will, in from two to six weeks show symp* 
toms of “ leg weakne-iS,” loss of appetite, anoemic condition 
of the comb and wattles, dr(K)pinfi: wings, ruffled feathers 
and frequently inflaniniation of the eyes. At first there 
is a thin viscid discharge which may glue the es'elids to- 
gether, then the fornuition of a lightly, adherent, white 
inembranous film, and finally the collection in the conjunc- 
tival sac of white, cheesy exudate. This eye affection 
is the most characteristic symptom of the deficiency disease 
and because of the resemblance to the formerly so called 
“ roup,” it is best diagnosed by necropsy. Birds affected 
shows a severe involvement of the kidney. This organ 
appears pale and mai’ked with the network of very fine 
white lines, which are tubules filleti with urates. The 
ureters become as large as a lead pencil. These white de- 
posits of urates are found on the liver, heart and other 
organs. Pustule-like lesions, of the size of a pin-head, 
are found on the mucous membrane of the month, pharjmx 
and aesophagus very much as we find in canker (fowl- 
diphtheria). Also wo wcasionally find white cheesy materi- 
al in the cleft and mouth. In fmvl diphtheria the caseous 
material is yellow in colour. 

Treatmemt — For simple roup (cold in the head) swab 
out nostrils and cleft, Avith a pledget of cotton, then im- 
merse the head in a Avann one and a half per cent, solution 
of creolin, or any coal tar product for a few seconds. If 
oiieAvants to take a little more pains, insert this solution or 
a few drops of tincture of iodine through the nostrils 
with an eye dropper or syringe, holding the mouth open 
to allow the fluid to escape. This should be done tAAdce 
daily until discharge ceases, Make an incision into the 
bulging sinuses and squeeze out the mass, then treat 
antiseptically ; preventive measures will naturally suggest 
themselves when we consider the cause. 

Avoid draughts, exposure, etc s correct improper hous- 
ing conditions. As a irccautJonary measure all sick birds 
should be isolated. There are no biological agents of any 
value in this condition. Nutritional roup naay be readily 
Ctmed if' not too far advanced by the administering of Odd 
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liver oil and allowing access to plenty of green food. TJne 
latter measure will usually prevent the appearance of tlm 
disease. Iloup associated M'ith fowl diphtheria (canker) is a 
formidable proposition. Tsolatioix is imperative. 

Badly infected birds are best dealt with by destrojdng. 
Mildly affected cases can be bundled as suggested under 
simple roup. Direct attention to preventive measures. 
Ventilation has been tried abroad with conflicting results. 


EXPEBIMENTS IN ROTARY TILLAGE. 


Exi’EHIMENTS into the prmciples of rotary tillage have 
up to date been fruitful more iii suggestions for further 
research rather than in convincing evidence vindicating the 
method. W e say this in no disparagement of rotary tillage 
but more with the object of showing the need there is for 
the subject to lx‘ studied au fond. That this need should 
exist to-day is passing strange, since rotary tillage has been 
with us for several years now and many agricultural 
authorities, scientists, soil physicists and others are fairly 
well agreed that this form of cultivation will some day 
supersede the plough. But what is hindering the superses- 
sion at this juncture ? If rotary tillage is so much more 
to be preferred, if it presents the ultimate criterion by 
which all cultivation meth<Mls will l)e judged, if it is so 
advantageous from a labour-saving standpoint, why does 
it not make greater headway with fanners to-day ? That 
is a most pertinent point. Admittedly prejudice has an 
arresting effect on so novel a way of performing many 
operations with the minimum of effort and time, but 
prejudice can be swept away by educational investigation. 
That is why it is urgently necessary for some authority to 
undertake a complete inquiry into the position. We were 
assured last year that a certain institution was to conduct 
such an investigation, but pressure of other work and more 
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important duties have apparently caused that plan to 
miscarry. Meanwhile the main problems remain unsolved. 
Inquiries of a type are made here and there. We referred 
to one in the last issue of The Keview, but the 
author of that examination was the first to describe it, in 
effect, as soraewliat inconclusive. We have details of 
another inquiry which has been made in Vienna. In this 
case the rotary cultivation gave by far the richer crops 
compared with the anitrolled plot, but the test contains the 
fundamental weakness, to our mind, that the whole area, 
control and experimental, was first plouglied. This certain- 
ly vitiates the comparison between a method which is held 
to stpersede the plough and companion tillage implements, 
and the older method now so generally practised. For this 
reason it would be unwise to dwell on the actual croj) con- 
trasts since the comparison is not a true one of tAvo distinct 
forms of cultivation. Attention can be drawn, however, 
to one really remarkable circumstance, and this despite the 
fact that Ixjth areas were first ploughed. It was found 
that the proportion of beet to leaves on the experimental 
plot — for the crop grown was sugar-beet — was very 
disfiimilar from that on the plot ploughed, cultivated and 
harrowed in the usual way. In other words, it was 
discovered that rotary tilltige shifted the relation between 
beet and leaves very much in favour of the former, a 
phenomenon characteristic of air nourishment in distinction 
to soil nourishment, and from this it is deduced that rotary 
tillage, with its intensive and uniform loosening of the soil, 
brings about a more rapid decomposition of the humus 
present in the soil and i)erhap8 of stable manure supplied 
than does ploughing. This question, it appears, is to be 
the subject of further investigation, w'hich merely goes to 
confirm the timeliness of the plea we put forward for a 
complete and satisfying inquiry into the entire matter, 
particularly as it is commented in this instance also that 
the claim that rotary tillage does a series of operations 
simultaneously and effectively presejits a field for much 
study, especially when differoit classes of soil are taken 
into account . — Tltt Jmplenwnt and Machinery Review, Val, 
5S, No, m. 
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EKliORS IN FEEDING LIVE STOCK. 

By T. B. Wood, C.B,E., M.A., F.R.S., Professor of 
Agriculture, Cambridge University. 

During the past 25 years, hundreds if not thousands, 
of papers have been published, many of them containing 
facts and observations each of which has added a little to 
the sum of our knowh'dge of the laws of nutrition of farm 
animals. It would, I sui)p<)se, be within the bounds of 
possibility to give a detailed catalogue of these individual 
papers, setting out the salient ]joints of each. Such a pro- 
ceeding Avould take a very eonsidenible time, and Avould be 
quite useless to the farmer, although Aal liable to the in- 
vestigator. Indeed, every invi'stigator before he starts his 
investigation makes such a catalogue in his siiecial line of 
work, either on paper or in his oAvn mind, in order that he 
may experiment in the light of other people’s results. 

I myself have read many of the papers on nutrition 
published during the last 25 years, and what I propose to 
set out is the general impression of the practical value of 
nutrition research which their perusal has left on my mind. 
It Avill of necessity be a personal impression — another 
writer might stress different points — but I hope it will be 
useful to the practical man, as it has been to me, not only 
in the conduct of my own research work but in the ration- 
ing of the animals on my own farm. 

Traditionau Metuod.s are Wrong. 

My first impression, and I do not think this particular 
point is open to argument, is that the great majority of 
owners of live stixjk avIio feed their animals on trailitional 
lines, are wrong in the following particulars : — 

(1) They include too much protein in the rations of 
their fattening animals. 

(2) They include too much protein in the ration of 
their working animals. 



(3) They do not give ^ough protem to their young 
growing animals. 

(4) They do not give enough protein to their milk- 
ing animals. 

(5) They do not give enough ash constituents of the 
right kind to their growing animals and their 
milking animals. 

Points 4 and 5 are, however, not within the province of this 
article. They have been dealt with already by Mr. Mack- 
intosh, of Reading, Dr. Orr, of Aberdeen, and Dr. Crow'- 
ther, of Harper Adams College ; consequeutly, I do not 
propose to discuss them further. The remainder of this 
article will be devoted to discussing points 1, 2 and 3. 

Pbotetn Foe Fattening Animals. 

The usual method of feeding fattening animals, namely, 
to give them roots and straw or hay, supplemented by a 
generous ration of oilseed cakes, has been handed down 
traditionally from the time when it was started at the close of 
daj'^s of the great landlords 7 0 or 80 years ago. It originated 
from the work of the first chemists w'hb turned their attention 
to agriculture, and concluded, on grounds w'hich have subse- 
quently been found to be wrong, that fat could only be 
produced in the animal body from fat or oil and protein. Oil - 
seed cakes, being rich in both these constiutents, seemed 
excellent for fattening, their use became general, and the 
custom has lasted. 

It is about 70 years since Lawes and Gilbert showed 
that most of the fat fonued in the bodj' of a fattening 
animal was formed from carbohydrates, such as starch 
and sugar ; but this observation, although accepted by phy- 
siologists, is only just beginning to find its way into 
agricultural practice as the result of more recent research. 

Recent accurate research on this subject dates from 
Kellner’s measurements of the fat-producing power of 
proteins, oils and carbohydrates, which showed that 
protmns were distincty less effective fat-producers than 
ather of the other recognised constitutents of feeding stuffs. 
Still more recent work has shown that full grown animals 
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required much smaller amounts of protein than most rations 
provide, and that increased supplies of protein in the case 
of sudi animals do not raise the rate of live-weight in- 
crease. 

The amount of digestible protein recjuired by full- 
grown auunals on full fattening rations is well known. 
It is, for a full-grown or approxin»ately full-grown steer, 
not more than lb. of digestible protein per day ; for a 
full-grown sheep not more than If H). of digestible protein 
per weejf . These {juantities are usually greatly exceeded. 
The excess does no harui to cattle, except, of course, that 
its provision entails wasteful expense. In the case of sheep, 
an excessive supply of protein is apt to cause death through 
failure of the kidneys. 

PuoTEiN FOR Woking Animals. 

As with fattening stock, so with working animals, the 
traditional idea is that protein is the source of muscular 
energy. This is not true, and there is no need to in- 
crease the protein in the ration of an animal because it is 
requireil to do hard work. It is unfortunate, however, 
that no important additions to our knowledge of the protein 
requirements of the horse haA c l)een made in recent years. 

Protein for Y(»ung Animals. 

It is desirable that a young animal should gi’ow, and 
consequently that it should increase in weight. The food 
requirements of the growing animal are to a very large ex- 
tent governed by this fact, since they must not only keep 
the animal alive but must provide the material of which the 
increased weight is composed. In recent years much work 
has been done on this subjec't, the gist of which is tliat the 
increase in live weight made by a young animal consists 
mainly of water, but contains considerable quantities of 
protein and ash. It is noteworthy that a young, rapidly 
growing animal usually puts on very little fat. 

Protein being the most abundant constitutent of the 
live weight increase of yomig animals (of course excepting 
water), it follows that a young animal requires a liberal 
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8iq>ply of protein in its ration. Traditional practice does 
not give this, especially in the case of cattle. As a rule, 
young stock are wintered on i)oor pasture with perhaps a 
little poor hay or in yards on poor hay or even straw 
and a few roots. They would do very much better and 
so would their ov'ner, if they got some of the take which 
is so often wasted on fattening cattle and sheep. This 
fact is beginning to meet with some measure of recognition, 
especially in the production of “ baby ” beef fat lambs an<i 
pigs which are ready for the factory at six or seven months 
old. 

(k)Ml’OTING KaTIONS. 

My next point is that the knowledge which has ac- 
cumulated as the result of tlie research work carried out 
during the last 25 years makes it possible to compute a 
ration which will produce any desired result within the 
posibility of the animal which is to consume it. 

For some time past, advanced milk producers have 
adopted the method of basing their rations on the principle 
of maintenance ration plus an additional allowance per gallon 
of milk. In much the same way it is possible to comimte 
rations for young growing animals or for fattening animals 
on the basis of maintenance ration plus an addition for each 
IKumd of live weight increase which it is desired to produce. 

The essential points of rationing on this system 
are: — (1) That an animal’s appetite is limited — ^a full- 
grown steer, for instance, will not eat more tlian about 25 
to 30 Mb. of food per day, weight in tlie dry 8tatt‘.(2) That 
a large part of this food is required simply to keep it alive — 
this is the maintenance ration — and its amount, measured by 
modern exiieriments, is given in the l)ooks referred to above. 
To this maintenance ration must be added so much real 
nutritive value per lb. of increase expected. 

The more increase one expects, the more real nutri- 
tive value it is necessaay to get into the limit of the 
animal’s appetite ; which means using higlily digestible 
foods such as cakes, corn, meals and roots for the pro- 
ductive part of the ration. For- young growing animals 
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requiring much protein, a good proix>rtion of cake is 
desirable. For adult fattening animals, corn, meal, and 
roots are cheaper and more suitable. 

StAUCH EqUIVALKM’. 

It is usual to measure the resd nutritive value of feed- 
ing stuffs in terms of their sbirch eciuivalent as determined 
by the metliod of Kellner. The weight of starch equiv- 
alent required to produce 1 ft), of increase in animals of 
various classes has l)eeu found from the results of 
research modern on the coniiKJsitiou of the (*aravses of 
anitnals. This method of computing rations is a distinct 
advance on the methods hitherto in use. When it gets 
absorbed into the general practice of farming it will cor- 
rect the common errors in feeding noted alx)ve, and will 
add materially to economy in animal ])roduction. — The. 
Farmer and Stock-breeder and Agricultural (iazette No 
1889. 


THE HOOTS OF SUGAK-CANES. 


Theiu Distribution in Soil. 

Tn the new American Journal, Plant Physiology 
(Vol I. No. 4.) Dr. Atherton Le(‘ publishes a very interest- 
ing account of his work on the distribution of sugar-cane 
roots in the soil. 

The method used is ingenious yet simple, and gives 
results which are quantitative. It consists in collecting 
and weighing roots present in consecutive soil strata, each 
of thickness eight inches. Five representative stools of 
cane are selected and the stems cut down level with the 
surface of the soil. Stakes and boards are erected so as to 
enclose the area occupied by the plants. Excavations are 
then comtnenced within the rectangular space. The soil 
of tlie first eight inches is removed by a si)ade,and thrown 
on to a one-quiu'ter-inch-mesh sieve. Care is taken to cut 
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the aa close to the stools as possible, so that it con* 
tains all the roots that occupy the first eight inches depth 
of soil. The roots are then separated by screening through 
the sieve, washed, dried and weighed. The next eight- 
inch layer of the soil and roots is similarly excavated, 
and its root content determined by screening and weigh- 
ing. The process is repeated for each eight-inch stratum 
down to the forty inches level, By these means precise 
numerical data are recorded. 

CONCnUSIONS. 

1 . The majority of the roots of sugar-cane grown in 
Hawaiian soils under Hawaiian conditions, occur in the 
uppermost levels of the soil. In the case of canes grown 
in furrows, more than 58 per cent, of the roots occur 
above the 8 -inch level. In the case of canes grown on 
ridges (hilled-up canes), the largest projwrtion of roots 
occur between the 8-inch and the 10-inch levels, measured 
from the base of the stool. In either case, only 15 jier 
cent, or less of the roots occur below the 24-inch level. 

2. Irrigation water will reach more roots in the case 
of canes grown in furrows than in the case of canes grown 
on ridges. 

3. Cane varieties Hablc to nM>t disease, or canes grown 
without irrigation, will obtain more root aeration if grorni 
on ridges than if grown in furrows. The roots of canes 
suffering from lack of aeration seem to exhibit a black 
colour due to the absence of numerous secondary feedmg 
roots, and to the rotting of the cortex tissue, which leaves 
the stele uncovered. On the other hand, healthy, aerated 
roots exhibit a light-brown colour, are well supplied with 
feeding ro(^s, and possess intact cortex tissue. 

4. Deep tillage preparatory’^ to planting, and the in- 
corporation of organic matter into the dee^w soil strata 
should enooxmage aoration, shoukl stimulate the formation 
of secondary feeding-roots, and should minimize root-rots. 

5. Calculations from wrights recorded in these studies 
indicate tliat .between 0*9 and 1*85 ton of dry organic 
matter is left as cane-rooots in the soil Ijy a erdp of some 
8^500 stools of cane per acre, grown under irrigation in 
^waii. 
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VISIT OF KEW BOTANIST. 


Mr. H. C. Sampson, C.I.E., Economic Botanist at 
present attached to the scientific staff at Kew, England, 
where he is engaged mainly on investigations connected 
with tlie disposal and marketing of tropical agricultural 
products, arrived in the Colony on July 31 . Since then 
he has been busily engaged in visiting the various agri- 
cultural centres, comprising trips to the North Western 
District, Pomeroon, Essequibo, Berbice, Corentyne, and 
other points of interest including several sugar estates. 
He has also been in touch with some of the commercial 
houses in Georgetown who liandle agricultural produce. 

In consultation with His Excellency the Governor who 
has, from the beginning, taken very great interest in the 
matter, the Director of Science and Agriculture has ar- 
rangi*d Mr. Sampson’s programme and is accompanying 
him on excursions as often as his administrative duties will 
permit. 

His wide experience of agricultural conditions in In- 
dia and Africa makes Mr. Sampson a i>articularly valuable 
officer at Kew when matters relating to agricultural policies 
in the tropics come up for consideration. Kew has been 
helpful in the past to the Carribean Colonies in the intro- 
duction of useful plants and in other ways ; the policy of 
sendmg a qualified officer to gather first-haad inf onnation on 
conditions is striking evidence of the new progressive policy 
recently inaugurated in connection with agricultural de- 
velopment in the Colonies. 

British Guiana is grateful for this visit, made possible 
throi^h the Empire Marketing Board which is making a 
contribution to Kew for the maintenance of this and similar 
service involving visits periodically to outlying parts of 
the Empire. 


J. S. D. 



FOREST DESTRUCTION AND ITS EFFECTS. 


The question of the action of forests on rainfall has 
been debated by foresters, agriculturists, engineers, and 
others for a long period, the discussion probably dating 
back to the time at which scientific forest conservancy was 
first intnxiuced. In the tropical and 8ub-tro])ical parts of 
the world this is not, however, the point of primary impor- 
tance. The vital factor for the community at largo is the 
determination of hoA\^ far the destruction of forests in catch- 
ment areas and on tlie sides of hills and mountains in the 
drier parts of a country, affects in the first place, the 
level of tlie water in the big rivers, a matter of extreme 
importance when the rivers are utilised for irrigation or 
power works ; secondly, the decrease in the local water- 
supplies and in local precipitiitionK upon w'hich the cultiva- 
tor is dependent, and, thirdly, erosion and avalanches, and 
the destruction they cause in the fertile valleys beneath. 
Sudden floods may also csmse enormous damage to railways, 
towns, and so forth. In India, whicli was the first part of 
the British Empire to give consideration to this aspect of 
the forest tpiestion, the matter has l)een tlie subject of 
discussion and reports through the whole of the past cen- 
tury, a statement which will perhaps come as a surprise to 
many in Great Britain. 

The problem of affording protection to forests for the 
above causes alone is by no means new. In France and 
Germany special laws for the pn)tection and extension of the 
forests and the protection of agricultural lands by means of 
the forest have long been in oi)eration ; and similar laws 
exist in fhe Italian States. So far back as 1475, the subject 
attracted the attention of the famous Venetian Council of 
X., by whom a law was passed on January 7 of that year, 
regulating in great detail the clearance of the forests 
terra jirma. The mountain forests especially were protect- 
ed by judicious regulations, Mrhich were renewed from time 
to time down to tiie very year of the extinction of the old 
republics. Tuscany and the Pontificial Governments were 
equally provident. 



History has since shown that the wholesale destruction 
of forests in Spain, Italy, Sicily, Greece, and Macedonia has 
resulted in a sreat deterioration of climate over considerable 
tnujts, due to loss of moisture, the sterilisation of the soil, 
and excessive erosion. Although now well knoAva, the 
chief action of the forest may be stated briefly as follows : 
Th(i great factor in mountainous and hilly country is the 
maintenance of trw growth on parts of the area. In the 
case of bare slopes the* rain rushes rapidly down, causing 
erosion, only a fraction percolating into the soil, and is 
carried rapidly aAvay, giving rise to spates and perhaps to 
serious floods since the old channels of tliese streams or 
rivers are no longer able to carry the excess water of flood 
levels. A hot sun bursting out on to the slope after the 
rain (luickly dries up the thin layer of moisture covering it. 
In the hotter parts of the globe subject to heavy rainstorms or 
monsoons, the rushing AA ater starts gullies which eventually 
become ravines, all surface soil is rapidly washed aAvay, and 
in the course of years the hillside is eaten into, rubble and 
lx)ulders being sent doAvn to cover up valuable lands below. 
When the area is under trees, a portion of the rain, falling 
on the crowns, drips slowly, doAvn on to the layer of 
humus beneath and sinks into it. The larger portion per- 
haps, falls direct on to the foi’cst floor, where it is gradually 
absorl)ed in the soft covering Avhich takes it upas asix)nge. 
The water then percolates sloAvly doAvnwards^ filling up 
springs and underground reservoirs, and reaches the streams 
in a retarded manner. The flow in the latter is consequent- 
ly more even and regulated as also the amount of water 
which eventually reaches the rivers. The latter can there- 
fore be more depended upon to maintain a normal level 
when it ts required to utilise them for irrigjition or power 
works. The roots of trees protect the surface by holding 
up the soil, and thus directly prevent dejmdation. 

It is possible to give some concrete examples of the 
effects of the destruction of teak forests in India during the 
first half of last century, oAving to the large demands for 
this timber from rapidly expandmg markets. 



The slopes on the west coast of the Bombay Presidency 
were once, even in the early days of British occupation, 
covered with magnificent, valuable, and extensive, teak 
forests. These have long since lieen cut out, some dis- 
appearing for good. The denudation of the Deccan High- 
lands and the Eastern Ghats has resulted in excessive 
erosion and the gradual silting up of the rivers. When 
the Dutch, French, and English first built settlements on 
the Coromandel Coast, it was jKissible to take sliips up the 
Godaveri and Kistna. The English port of Narasapur and 
the French one of Y uuaon, lioth on the Godaveri, were 
once the chief ports on this coast. They can now be reached 
only at high tide by small native shallow-draught craft. 
Last year the present writer hiui arranged to go down the 
Godaveri from Sironcha, on the frontier of South Chanada 
(Central Provinces^ and the Hyderabad State, to 
Rajamundri, as he wished to Carrs’- out investigations in 
connexion with the effei'ts of forest denudation on this 
river. It was early in March, the commencement of the 
hot weather season only. Inquiries elicited the fact that 
few rafts were now going down, owing to the extensive 
sandbanks already drying off in the river, and that even by 
dugout canoes, ddays from stranding on sandbanks would 
be inevitable. Some hundred years ago this great river 
was the chief artery or high road into the interior. At 
Masulipatam, Dutch ships used to ride at anchor close up to 
the port, whereas at the present day even small native ves- 
sels have to anchor five miles out in the roads owing to the 
silting up. Between 1840 and 1850, Dr. Gibson, the first 
Conservator of Forests in Bombay, ^w up a list of the 
rivers and creeks on the Malabar coast, where on arrival 
in those parts ships used to ride at anchor, all the ta'eeks 
having silted up within the memory of men then alive. 

Dr. Cleghom, who afterwards became the first 
Conservator of Forests in Madras, directed attention to the 
destruction of tropical forests at the meeting of the British 
Association in Edinburgh in 1850. A committee was 
appointed to consider this matter. Dr. Cleghorn submitted 
its report, which was confined to India, the only country 
for winch informatbn was available, at the meeting eff ilse 
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Association at Ipswich the following year. The report 
summarised the position, as then known to the few in India 
who had given attention to the matter, pointing to the 
great and uncontrolled destruction w hidi \\'as taking place, 
both at the hands of timber mcreljunts and owing to the 
careless habits of the nati\e iwpulutions, \\hograz(*d their 
cattle at will in the forests and tired them every year in 
order to encourage the growth of ]iew grass. The indige- 
nous tribes in the hilly country also i)ractised unchecked 
shifting cultivation, a practice si-cojul only to the luiid)er(‘r 
in the destruction of tiiie foivsts. ruder tliis method, 
which was a common habit in Kuroia* ii> olden limes, a 
patcli of gOf)d forest is fellevi and thi* material burnt in sifu ; 
coarse grains are tben sowji tai llie clearing. Tiu'cnUh ator 
tlicn sits down and awaits the iiar\est. Two or three erojjs 
are taken oft' the arc'a ;th»! weeds tb(‘n become too strong 
(as he never troubles to weed) and lie moves on to a 
fresh area. The enormous destruction of virgin forest this 
practice entails, when jiraotised for eenturiis, has to be seen 
to be credited. Y(‘t many of the tiope-al and siib-tropieal 
forests in British Colonies an<} I (('pendencies are still subject 
to this the most pernicious and pri'carious form of so-called 
agriculture (as also to over-grazing and tiring), the adminis- 
trations resijonsible not baling lei, upiiean'utly, under.stoi d 
the evils which attend it. Tlie ditHeulties facing these 
Governments in prohibiting the prectiec or controlling it 
were all experienced in India, in one form or another, and 
overcome. The eneoiiragemeiit given t(> the growth of tea 
and coft'ee and similar crops by British administrations in 
the Empire, whilst eminentli praiseworthy if carried out on 
Wcll-(.‘on,«idered lines, has lieeii p'-odiietivc* of great harm in 
the iHist, and even the present day can se.irci'ly he said to 
lie fret' from anxiety on this score. Ju a rc'port written in 
India in IS70 with refereiiei' lo coffee planting, the follow- 
hig criticism is made : 

“ The planters w ho come oier from Ceylon arc noiv 
giving a very high price for laud, and the whole miscliief 
may be effected in a very short time. It must not he sup- 
posed that coffee is at all a permanent cultivation ; w^e have 
only to look at the Sampajee Ghat in Coorg, the Sispara 



Ghat in the Hilgiris, and parts of the Annamalais to see at 
once that it is very often verj" little better than the shifting' 
cultivation of the natives. It i)a 3 '^s a coffee planter to take 
up a tract of primeval moist forest on our mountain slopes 
for a fev yws ; he gels bumi)er crops the third, fourth and 
fifth years, but denudation of the soil and erosion goes on 
rapidlj’, and it does not pay him to keep it np many ^'ears.” 

Two other examples may be mentioned. Tn Ajmere- 
Merwara in Rajputana, all the waste and forest land was 
handed over to tlie people by (Jovornmciit in J 850. The 
hills were rapidlj' denuded of timber and grazing was un- 
controlled. The crops are imgated from tsinks (ponds) 
formed bj' building emlKinkments across ravines. Some of 
these were \ ery old. The rainfall is scanty and comes in 
heavy showers. The water, rushing down in torrents, 
(inickly eroded the denuded hillsides, the tanks filh'd up 
with silt and debris or the embankments burst. Tn 18(59, 
at the end of a two-year famine, the region was described as 
follows : “ The cattle had perished, the people had fled, 

large villages were entirelj deserted !ni<l the countrj’ 
was almost depopulated. ” All this was due to the mistaken 
policy of giving to the people what they had clamoured for, 
the uncontrolled use of the forest lands. An even more 
classic exsimple is that of the well-known Hoaiarpur in 
the Punjab. The hills were fonnerly fairly well wooded. 
A rapid iiicrease in population follow(*d the advent of Brit- 
ish administration in 1846. The consumption of forest 
produce augmented, the herds of grazing cattle multiplied 
excessively, and complete denudation ensued. This was 
followed by erosion, broad stretches of sand invading the 
plains beneath, with the result that the arable lands of 940 
once prosperous villages were covered with sand, which laid 
waste upwards of 70,000 acres of fertile lands. In 1900 
this fonnerly rich district was tra^•ersed bj^^ numerous broad, 
parallel, sandy belts cut out of the crop-bearing and fertile 
area. 


Tn India these matters are now well understood, and 
the Forest Department, supported by the Government, has 
control of the great forest areas. Proofs of the disidvan- 



tajfes and disasters following the uncontrolled wasteful uti« 
lisation of the forests in mountainous and hilly country are 
not therefore wanting. It is kno\vn that the same processes 
are at work, and tlic same mistakes are being made, in our 
Colonies. It it the habit of British administrations to work 
in water-tight compartments. Probably the major portion 
of the difficulties being experienced in different parts of the 
Empire have been solved, or are approaching solution, in 
one or other of the provinces in India. They present no 
new features, as some api)e}U' to think, as tlie above-tpioted 
examples go to prove. The chief difficulty is that action i.s 
delayed until almost irretrie\’able damage has Ix^-n done 
and then the forester is asked to reafforest the areas so de- 
nuded. This entails an enormous expenditiire, great skill, 
witl\, success over hanging in the balance. 

Attention was directed to this subject at the meeting 
of the British Association in Edinburgh in 15)20, when a 
paper dealing with the Indian forests A\'as read. Kesolutions 
of the same kind were also i)asset] by the World’s Forestry 
Congress held in Borne in May, 1920. As an outtome of 
last year’s meeting of tin; British Association at Oxford, the 
Chairman of the Forestry Sub- Section, Lord Clinton ; drew 
up for the Council a brief ^tatement dealing with the 
destruction of forests on the hill slopes, with special refer- 
ence to the tropical forests of the Emi)ire. This memoran- 
dum has been submitted to the Secretary of State for the 
Colonies, by whom it is being communicated to the C’olo- 
nies ami Protectorates. It may lx* hoped, tberidore, 
that the cliief factors of destruction, namely, shifting 
cultmition, excessive grazing and the tiring of forest lands, 
may receive that measure of considered control which the 
expert forestry services under the Colonial Office are fully 
capable of inaugurating if supported by the several admin- 
istrations. — Nature, Yol. CXIX, No, 2,984. 
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LAND SETTLEMENT. 

'fhe following important communication was made 
to members of the Jamaica Agricultural Loan Societies 
Board by Mr. Archibald Spooner, a member of that 
Board, and also a nifiubtr ot the Hoard of Management 
o) the Jamaica Agriadiare Society, — Editor. 

* * * * * * 

One oF the importsint points in this connection is that 
the Attrioultural Loan Societies Board has 4?ot the organ- 
i'<atIon to deal Avith the (piestion of land settlement through 
the agency of loati hanks, and acts for the Government in 
tliis matter, vliilst no other Go\ eminent Department has 
any si)iH.‘ial organisation for this pnri)ose. 

The Banks ai’c formed hy the ])eop]e, OAvned by the 
people, and run hy the pevAple. If the.A succeed, the pwiidc 
lienefit ; if they [ail both the jicojile luid the Gov’ermneut 
are the losers. As lar as I know, no serious criticism has 
('ver heen IcA^elled against the da stem i f land settlement 
associated Avilh loan banks, and as far as the government 
is concerned it has, u- securit> for money that it advances, 
tlie whole of the assets of the Ixinks. If land he available 
for land settlement and the peojjle want it, all they have 
to do is to iucor])orate themselves into an assfxjiation called 
a Loan Bank, and agree to purchase so many shares in 
this Bank. Gpon such agreement if the scheme looks a 
g(K)d on(> to the Agricultural Loan ScM'ieties Board, the 
Government can lend t\\o-thir<ls of the face A'alue of the 
shares agre«l to he ])iirchased, Avhich sum Avill largely form 
the Avorking cupltal of the Bank. The Bank can then 
apj)ly for more money to j)urchase land for land settle- 
mi nt, ami if the sdieme is ajiproved by the Government, 
tlu“ LcgislatiAc (Auncil can he asked to vote tin's, and 
tiien the laud will be in the hands of the people for such 
sub-division as they may decide ui)on, and to be sold out at 
such prices as they may decide uj)on. They will be left 
al>)iK* to manage their oAvn affairs Avithout interference 
from anyone so long as the interest of the Government is 
fully respected and not jeopardised, and every assistance 
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will be icivon wo far without any cliurMe, 1).\- the trained 
officers of the Atfrioultural Loan S<K-ieties Hoard, sij a^ to 
make the whole thiiiK a success. If in spite of sueli assist- 
ance the jieople, or their officers chosen by them, show in- 
ability to manafte tluiir affairs, tlierebj- jeopardisiim their 
own, and the (iovernment’s money, then the Airricultiiral 
Societies Loan Board can and does, appoint a capable niaii- 
a«er to set the concern on its l(‘j,s ayain, aftc'r wliiih it will 
be handl'd hack to thi' j>t‘oi>l('. If the scheuK' appears to 
he a hopeless failure, the Agricultural J^oan Soeii'ties Board 
has power to a])i)oint a liipiidatur who can recover as much 
as can bt‘ recovered of the debts due to the (iovernnient. 

The systi'in, on th(‘ w hole has iiroved a succ(*s,^, and 
been a i)uwerful agent for the education, uplift and iui- 
jwoveinent of the people, bringing to the fore talented men 
like the late Hon. and Uev. A. X. Barclax and others, and 
entrusting the peojile with responsibility to each other, 
and to the (iovernmeut Laml settlement without tinaiicial 
assistance from a land bank would almost inevihibh mean 
that the settlers would have to borrow from money-lenders 
at impossible rates of interest, d'he Banks may, j)(’rha]is. 
charge what may seem high I’ates of interest on certain 
loans, but the.se are e\er so much low'cr than those of the 
indei»endent nioney-leiider : however, whatever rates may 
be charged by a Bank, these rates are .settled b> the officers 
of the bank cho.seu by the jieople, jierhaps they could be, 
lowered, if the people as a whole had a higher moral simse 
in meeting their financial obligations. Howev'er, thelunks 
<lo not pay extravagant dividends ; if I remember right a 
higher dividend than 10 per cent, is not allowed exceiit by 
permission of the Agricultural Societies Loan Board and 
this would 1 k‘ on the ]»aid-up share capitid only. 

Where niistsikes liave been made in the pa<t they have 
l)cen due to buying land at inflated iirices or too large an 
acreage of land, in excess of the riHiuirements of thi; jieojile 
of the district, or land not very favourabh; for the profit- 
able production of crops, or land that has l)ecome attacked 
with Panama Disease, The last land settlement scheme, 
Daly Grove, in Manchester, has been safeguarded by 
requiring the bank formed in connection with the acheme, 



^50 


to pay down a proportion of the land purchase mon(‘y, the 
Governinent findinij the rest, and this has been done in a 
district as hard to make a livinj; in, as any part of the 
island. In another district, and not a rich one, Stewart 
Town, a Land Bank has Ixiuftht an estato for settlement 
and settled for it without any assistance from the (Tovem- 
merit. 

Personally, 1 am against land being acriuircd by the 
(rovernment and plotted out amongst the people, and the 
matter ending there miless, of course, the people buy and 
pay for the land at once. If not, the people w'ould he 
sure to fall into the hands of money-lenders to whom they 
could not even give a first lien on the lan<l and the (Jov- 
erument might find itself forced to resunu* iiossession of 
small ]iieces of land, perhaps indefinitely for default in 
imrchase instalments. A Loan Bank has the machinery 
for dealing with this kind of thing, the tfovenimeut has 
not. 

It w'ould h(> a different matter if there* were a State 
Agricultural Bank having local Iminches cajialile of deal- 
ing with matters of local agricultural finance, and the pur- 
chase and sale of laud for settlement In various jrarts of 
the island. Unless this comes, 1 tliink we should make 
the best of the Loan Banks and run the Land Settlement 
schemes in connection with them and so raise up a self- 
reliant and sdf-heli>ing ])eople not dependent on the Gov- 
ernment to do for them what they can do ever so much 
better for themselves . — Journal of the Jamaica Agricid' 
tural Society Vol. XXXI. No. 7. 





THE CELOTEX INDUSTRY 

. It ih rt>|)()rtc(l that the (Vlotex Comixiny will, within 
tlio next two esirs invest four and a half million dollars 
more in its Marrert) plant, across the river from New Or- 
leans and will concentrate its mannfactnrinir of Colotcx in 
Louisiana, so far as tlu‘ western Hemisphei'c is c')nceruc,d. 
This will brill": the total investment in the plant up to 
$1{|.0()(),()()(). This im])rovement will consist of th(> in- 
stallation of four lulditioiial machines at intervals of six 
months which Avill result in the douhlinjf of the present 
mill capacity. Additional baling plants will also bi* install- 
ed throughout the sugar belt far s(‘curing the bagasse, 
where there are already twenty six balers in operation. It 
is stated that the Oelotex t’omiiaiiy alread>’ consumes 75 
p('r cent, of the bagassi' manufactured in Louisiana. 
This development is an interesting one, esjx'ciall y to any- 
one who remembers back to the tiiiK' when the bagasse 
was taken from the Louisiana factories and dumiied into 
the river to get ri<l of it, or. on those jilaces not located on 
the river, taken to siiecially built furnaces ivhere it was 
burned, not as fuel, but simpl.\ to destroy it. Then came 
the day when bagasse furiiisln‘d a large part of the fuel oji 
the sugar plantations with the improved furnaces that i)ro- 
vided for burning the moist matt'rial, and now comes its 
abandonment as a fuel and its manufiu'tnre into a building 
board that has the reputsition of being an excellent insulat- 
ing lx>ard and is in gi’eat demand. 

Mr. H. B. Strait, Australian rcprescntiitive of the 
(’Jelotex Company of Ameriwi. has just been in Queensland 
in ammictiou with the industry. It is claimed that there 
is enough sugar cane in North (Queensland to manuhicture 
600 million spuare feet of (kdotcix a year. A mill is to be 
established in the laniter of the counti’y of the north, for 
which capital lias been subscribed. Mr. Strait expresses 
himself as very pleased with his reception in Australia. 
His present misson is to create a demand for Celotex. It 
^8 beinis placed on the market and is being used in the t^wn 



hall ill Brisliano, now hcin,!! o,m“t(‘(l at a cost of $4,500,000. 
Mr. Strait nu'iitK)Ucd tlic proi’i’css of the industry in 
America, where live years a^o, inillion feet we^e manu- 
factured, wliereas last yean* the total was 200 millions, and 
this 3*ear it will he .■l.)0 millions. 

Th(>re is no doubt that if the industry is successful it 
will sol\'(‘ many of the buiMiiiit problems of the ti’opics in 
Australia, where galvanize d iron is most ustid at present 
owiny to its easy workiiift. Iron is, however, very unsuit- 
able for a hot climale, and makes the lot of women in jiar- 
ticular ver.\' tr.\ iim‘. The authorities on life in the tropics 
have been uryiim the use of other material than iron for 
dwelliiiits. — The Pldnhr mid Smjur Maniifiicfum' 


srfJAii ixorsThY of pouto hico. 

The folloiriiiij ift (ilisiritrird from n/} address de/irered 
hi/ Mr. <1. A. ./iiii'‘s at a ( Tamriil Meefiioj of the Tnnidad, 
..iijr/'i'idfiira/ Soriefi/ mi tihie Of It. lUi"!. Mr. Jones visited 
Porto Itieo last u ar at the some time as Mr. IF/h. Noieell, 
irhom he aeeompanied over the Island. It is felt that his 
rentarliS iriU he 'of inttresf to oiir snijar planters. — JCditor. 

The suaar industry of Poi-to llico has gone up by 
leaps and bounds during tin* last 25 years ; from 150,000 
tons to ()50,00(t tons. This increased tonnage coincides 
Avith the period of occupation by the U.S. of America and 
is due entirely to this cause. The three largest factories, 
producing between them one-third of the Island’s sugar 
output are American owned and controlled. 

Porto Itico grown sugar is admitted free of duty to 
the' United States, an advantage of $36 per ton. It was 
generally tigreed that Avithout this preference Porto Rico 
Avould not be able to produce sugar in competition with 
Cuba and other countries. 



A coinmisMon of investigation recently appointed by 
the (Jovernor of Porto Kico reportb the c-o&t of pnxluctiou 
in competitive couutrie‘^ in 1 {)iJ2 as followb : 

(’ulwi 2.14c. peril). 

Hawaii 4 .Ole. per lb. 

Porto Pico 1.04c. per lb. 

Louisiana 4.S5c. per lb. 

Beet Suftar (l .S.) ."i.C^c. per lb. 

The enormous preference tliat Porto Pico thus enjoys 
has brou«ht prosperity to her su«ar indu^itry and has 
stimulate<l the adoption of k'tter Aftriculturul methods. 

An enormous amount of capital has been expeudetl 
on inimisration projects both public and j)ri\ate. This is 
particular^ so in the houth of the island where the lar^rest 
(Vntnilsare situated, (duanica 100,000 tons, Aguirre 
(!0,000 tons, Mercedita 23.000 tons). Thciainfall in this 
section of the island is ver.x low, alxxit 20 ins. jxjr annum, 
tho> an' therefore almost entirol.v dependent on irrigation. 

One scheme laid doAMi in 1908 cost the (u)^ernmcnt 
000,000 and irrigates 333,000 acres, another more 
recent («iie irrigates 12,000 acres at a cost of $3,200,000 

The tax for public irrigation is $1.-) pel’ acre* per 
annum — a reasonalile insunine«* against drought. 

lixdroelectrie power is often develoiied in conmrtion 
with iirigalion system-. 

The conditions on th<‘sc irrigated estates are so 
dill'ercnt from ours in 'IVinidad that little will be gainci 
bj comparisons. The soils are ricli, deep, bhu-k alluvials. 

In the Northern district the soils are not so fertih* as 
those of the South ( 'oast Kstates, and thev do not depend 
to the same extent on irrigatioii, but some irrigation is 
practised on most of thi'se estates to supplement the rain- 
fall. Here again the soils are mainly deep alluvial. 

It is in the Noith-Eastern section of Porto Pico in 

the Fajardo district that we found conditions approximat- 
ing those of the Naparimas. Severn! of tlie Fajardo Estates 
are lujdulating and at least one could be tenned hilly. 
The Fajardo soils are termed ‘heavy ’ but we saw nothing 
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approaching our heavy Boils anywhere in Porto Pico. This 
important factor must be continually borne in mind when 
comparing conditions and practices in Porto llico and 
Trinidad respectiA'cly. 

Cultivation Prior to Planting. — 

The most thorough iireiiaration is given the soil before 
planting. The general pActice is to plough the lands 
with a Fowler outfit of which one or more sets may be 
found on all estates of any size. AfU'r a fallowing period 
of one or two months th<* land is cross-jiloughed two or 
even three times with a liarrowing in between. The second 
and subsequent ploughing is usually done with ploughs 
drawn by “ Fordson, ” ‘‘ Oil Pull ” or “ Holt ” tractors 
and very frequently by ciittle drawn ploughs. 

This thorough cultivation is in strong contrast with 
our cruder methods of drilling, etc., but the diflerenc<‘ is 
largely due to varying soil conditions. During our visit 
in September, one of the wet months, all these ploughs 
ranging from a Fowler outfit to vattle ploughs, were at 
■work practically everj- daj, and within a flay or two of a 
fall of one or two inches of rain the soil was (juite workable. 

However, the point is that if these soils nHjuire .-.o 
much working up, then our much heavier ones reipiire 
more. When we give one ploughing we regard it as 
something of a luxury, wdiereas these soils are being con- 
stantly turned up. 

DRAlNACiK AND FORMATION OK BkDS. 

The question (jf drainage and formation of beds is 
tackleil in a totally different manner in Porto llico as com- 
pared with Trinulad and is one of the first things that 
attracts attention. Instead of having deep drains every 20, 
25 or 30 feet, their fields consist of a series of 9 or 10 feet 
wide ridges, rach ridge having tw'o rows of cane. On 
either side of the two rows of cane a shallow drain, some- 
times made entirely with a double mould-board plough, 
and in heavier soils finished with a spade leads to a cross- 
drain dug a little deeper and situated everj’ 40, 50 or 100 
feet, apart, the distance of these descending on the nature 
of tlie soil. 



This pfactico is almost universal throughout the non- 
irrigated sections of Porto Pico. In this way they do 
away with the necessity For deep drains and subsequent 
ploughing and cultivation is made very much easier. 

Whether this system would work with our soils is a 
matter for experiment hut it is well worth a trial. 

The ri<lging and the draining is usually done with 
catth'-drawn ploughs and in making the ridges, two cuts 
are first made with the single* mould-lioard plough, one 
ciU'h way, before the mould-lMiard jiloiigh is used. This 
lightens the final work of ridging considerably. 

It might he conveniently mentioned here that cattle- 
ploughing has lH*en develope<l into (piite a fine art in 
J^>rto Hitx). Every native handles a plough most skil- 
fully and on the steei»est lands. The most popular hill- 
side-plough for (sittle ploughing is one made by the Weird 
Plow C'ompany, and i^ a one way plough. 

The best ploughing 1 have ever seen in the West 
Indies \> as at Aguirre, where men were ridging with a 
cattle-drawn double mould l)oard plough, following the 
contt)ur t)f a slightly rising ground most i)erfectly. 

(’axk Skki) and Planting Distanck. 

I find the general tendency is to plant inoi’e and 
more seed imt iu*re. Mr. Mc(\mny, the Field Superintend- 
ent of Fajankj — a most successful planter — though brought 
up in the Barbados School of wide spatnng is an absolute 
convert to the “ ample seed ” d<X!trine. 

The usual practice on good lands even in irrigated 
districts is to space the rf)ws 4^ ft. apart and on ixx)r hill- 
sides the planting distance w^as 4 feet. 

When cane holes are. miule — a practice that is now 
dying out — three and four plants are put to the hole. 
When the planting is done in furrows we found seA'eral 
methods in vogue : (a) a continuous planting with long 



cane covOTing tlie seed with a hoe or sometimes with a 
ploufth ; (b) coiitiuuous planting witli a row and half 
thus : — 


(c) double ])lantB one f<x)t ai)art as at Mercedita : — 


. 1ft, 


The aim is to have a g<xxl stand of cane from the 
outset and to cut out supplying as much as possible. By 
this method it is also claimed that far more cane of a 
uniform, mature age is obtained as they liavenot to (le])end 
so much on suckering latter on. I’urthermore the land 
covers in very ujuch (luicker reducing weeding and soil 
washing. 

There is evidently room for experimenting in this 
direction. One of the obvious ob.j(*ctions is the far greater 
amount of seed required per acre, but in I’orto Jlico tlu'y 
think nothing of using 3 — 4 tons of seed per acre jjrovifl- 
ed they get a good sprihg which they regard as all im- 
ixirtant. 

Pkn Manuring and Fkrtilizkus. 

One of the most remarkable things we met with was 
the complete absence of pen manuring as an agricultural 
practice in Porto Rico. On no estah* visited was this 
pr^tised. There is s complete absence of pens and the 
animals are all grazed in the iiastures and the manure lost. 
They maintain that the operation is too costly under Porto 
Rican conditions of expensive labour. The remarkable 
thing is that they are able to carry on without it and get 
highly satisfactory yiel<ls iier acre as the following will 
show, — 
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Estatee I.— Irrigated, Crop 1925. 

Wet seaKon plants GO tons per acre. 

Crop Plants — 40 tons per axTe. 

1st Uat*)ons— 52 tons per acre. 

Estate II. — Non -irrigated, Crop 192G. 

Area as wet sesison plants, 1,580 acres yielded 
41.8 tons per acre. 

Crop Plants G32 acres, yielded 36.1 tons per 
acre. - 

1st Ratoons, 2,250 acres, yielded 26.7 tons 
per acre. 

2nd Rat(x>ns, 2,499 acres yielded 41.8 tons pei 
acre. 

3rd Ratoons, 791 acres, yielded 20.0 tons per 
acre. 

Other Ratoons, 249 acres, yielded 21.04 tons 
per acre. 

An average return over 8,400 acres or 27.79 tons 

per acre. 

One estate had an estimated crop of 40 tons all 
round for this year. On the other hand most liberal 
dressings of artificial manures are made, and it is claimed 
by one and all that this heavy manuring pays and pays 
well. The folloAring figures give some indications of the 
amounts used : — 

Estate 1. 

Plant canes — 800-1,000 11 ). of artificial manure 
containing 1 2 per cent. N., 6 i>er cent. 
PhoB., and 5 per cent. Potash. 

Ratoons — 800R). of same manure. 

Manure applied in two applications. 

2. Same mixture but not quite so faeavs' an 
application. 
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3. 6001b. of the same mixture. 

4. 400 lb. of the same formula at Ist weejling 

and 200 lb. of Sulphate of Ammonia 6 
weeks later. 

.5. 800 lb. of same formula in two applications. 

6. Use 1281b. Nitrogen per acre. 

The cost of this artificial manmre is about $44.70 per 

ton. 

They have no positive evidence that phosphates and 
potash ani re(j.uired and some estates such as Aguirre are 
using nitrogen alone. Some of the most progressive 
estates regard an application of 3 lt>. nitrogen per ton of 
cane as a safe basis to calculate on. 

Artificial manure is always buried. 

Gkken Dkessinus. 

We did not find green manuring a genend practice ; 
indeed it was usually claimed that green manuring did not 
pa 5 '. At Mercedifii some cow peas were grown and later 
ploughed under. 

Weeding. 

Clean weeding was considered everywhere as an 
essential to successful cane cultivation. The fields are 
kept particularly free of weeds b>’ numerous chesip weedings 
repeated at intervals of every 2 or 3 weeks. At one estate 
plant cane fields are given as many as 10 weedings, three 
units however often weed an acre per day. 

Sthipping op Canes. 

Stripping of canes is not practised in Porto Rico. 

Teactor and Ploughs in Use. 

As stated above the Fowler Steam Cable outfit is to 
be found on most of the bigger estates and the conditions 
are ideal for their successful use. For second and subse- 
quent ploughings tractors are in common use. The most 
popular type is the Rumely Wheel tractor known as the 
“ Oil PtaU ” which is rated 20-35 fi.P. and wdghs 9,000 



289 


and cost $3,800. This is the only tj'pe of Oil Pull in 
Porto Rico, though the same firm makes a heavier type 
rated at 30-G0 H.P, and costing: $4,750, 

The plough that is in common use, with this tractor is 
the “ Saunders ” made by the Newell Saunders Plough Co. 
It is not unlike the “ La Crosse ” plough in genersil design 
but is e^’en simpler in general construction and particularly 
so in the draw bar arrangements. 

The Fordson tractor is also much in evidence and 
always pulling the “ Oliver ” No. 3 single mould-board 
plough. 

We saw several Holt Tnietors. At Cambulache they 
had six .'>-ton tractors and six 10-ton ones. At Guanica 
they had several of both types. Mr. Br<‘bnor, the Field 
Superinteiuh'nt at Aguirre, and the “ Oil Pull ” represent- 
ative in Ponce, were both familiar with the Holt tractors 
and they l)Oth expr<‘hS(*(l tlie opinion that tin* “Best 60 ” 
is a better tractor than the Holt 10 ton. The plough in 
use with tho Holt tractor ■was always the“ Saunders.” 

It may Im“ of interest to mention that the “ Storey ” 
rotary plough was designed by Mr. Storey at Aguirre, and 
I am informed that the Fowler Comj)any are engaged in 
producing this type of plough. An awount of the Storey 
plough appeared in the “Louisiana Planter,” for January 
23rd, 1926, p. 68. 

Tins Dkaining. 

We found two estates — Merceflita and Aguirre — 
experimenting with tile dniining. At Mercedita a consider- 
able ar{« (200 acres) has already been completed and the 
n'sults are so encouraging that they are extending 
the trial. The method adopted on this estate was to oixm 
drains about 3 feet dciep, lay down 4 inch pii)es cover the 
pil>es with about 6 inches of gravel covering this again with 
coconut leaves, and again placing a layer of gravel on the 
leaves bringing the last layer of gravd up to the cultivated 
level, say Ij- to 2 feet from the surface. 

At Aguirre they merely covered the tiles with a 
layer of gravel to prevent the joints from being blocked 
by silt. 
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The tiles are made of cement Mid sand, 7-1 mixtures 
and are not very costly. They have a Richmond Power 
Drain Tile Machine for turniiiK out the tiles. 

The advantage of tile draining is very obvious and 
should Ave decide to try a few acres it AA'Ould be best to do 
so on our lighter black stiils. I am doubtful whether tile 
draining will draw the water in our heavier soils, hut this 
is a matter for ex])eriinent. 

We saAv no machine in use for digging the open 
drains. 

Hatoonino. 

There is a considerable variation in the number of 
ratoon crops taken on the vari<ni.s estates of Porto Rico. 
In the Southern irrigated district Ave find only one ratoon 
being grown an<l in some (“.ises not even one, one-third of 
area is planted in Avet sea.son jilants, one-third in crop 
plants and one-third in 1st ratiKins. 

On one estate 80 per cent, of the plants are put in in the 
wet season and 20 per cent, in crop. About 40 jier ceijt. 
of the plants are kept as first ratoons. On another, 50 per 
cent, in wet season plants and 50 per cent, in crop plants. 
First ratoons only. On yet another, no ratoons are run. 

Vall'k ok Cane Lands in Porto Rico. 

The reason given by the administrators of the South 
Coast Estates for the absence of ratooning is the high 
value placed on land and the high cost of irrigation. To 
make these estates pay, the highest ])ossible yields per acre 
must be obtained and they have worked it out tluit this is 
best done by running plant canes only and occasionally a 
first ratoon. 

Land in this neighbourhood has recently changed 
hands at as much as $1,000 per ticre. The usual value is 
about $500 per acre ; no one, however, is prepared to sell 
at this price. 

At (a) Estate a charge of $ 1 .45 per ton of cane was 
made this year for rent. At “B” rent and taxes 
amounted to $1.50 per ton. 
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In another diKtrict, however, laud has not this enor- 
mous value and the charge for rent awl taxes last year 
Avaa 79 cents per ton or $21.91 per acre. 

Taxation in Porto Rico. 

With the high iJreferenee given the Porto Rican 
sugar grower, he i.s in a position to pay and is made to pay 
very high Insular Taxation, this may amount to as 
much as 40c. per ton of cane. 

The Use of Cattle on Porto Rican Estates. 

One of the most remarkable features of Porto Rk’an 
Estate management is the use they make of cattle and the 
almost complete absence of mules. It is imiiossible to 
stress this point too much. Cattle are to be seen everj’- 
where and working daily. The native Porto Rican 
bullock is a splendid animal and is well handled. In the 
first place, the cattle are yoked differently to ours, being 
yoked to the horns. It is (“laimed b>' several managers 
who have experience of working oxen in both ways, that 
the animals have far bett(*r control of the Itvad when yoked 
to the horns and the work they do in Porto Ric*o seeins to 
bear this out. I argued that rnttle could not be used on 
undulating lands, hut Imving si)ent a day riding over one 
of the hUly estates of the Fajardo ('omiMiny where I saw’ 
cattle working on grades that we w'ould hardly send mule 
carts on I had to drop the argument. They w’ork w’ith 
complete success on some of the steepest hillsides. 

The saving in fixlder were w’e ahle to use more oxen 
would lie considerable. They feed no concentrates to 
the working cattle in Porto Ricx) ; they live on grass and 
molasses. It is probably true that the grass in Porto Rico 
is superior to ours, but this w’ould be overcome by our 
growing Elephant grass and Uba cane as fodder as tiiey 
grow these grasses in addition to para and guin«i grass in 
Porto Rico. 

The Colono System. 

A very considerable proiortiou of the aines ground 
at the factories is purchased from aine farmers called 
Colonos, These people are usually large grow’ers owming 



their own lands. They are iwid on a Hlidiuju; scale depend- 
ing on (1) the sucrose content of the cane (each truck js 
sampled separately) : and (2) the pric(! of sugsu’. 

Advances arc made to tllc^e ('olont)s by the factory 
and i) per cent, interest is charged. The sui)erviBion of 
ihe way these advances are spent is x ery close. 

r.\NK V.MUKTIKS. 

The two nio^t j)opnlar canes in Porto Uico arc* the 
B.H. I(l/l2 and S.(h, 12/4, and the Estates an* rapidly con- 
verting their whole holdings from other ^arie1iesto these 
two. Of the two the former is slightly the more popular, 
though it is claimed hy many that under c(rtain cfmditions 
the S.t'., 12/4 is sujH'rior. There has In'cn- a complete 
change over to th(>se two varieties Avithin the la.st few 
years. On DO per cent, of their soils it Avould ho folly to 
plant anything else. 

On one estate on the heavier soils they have had ex- 
cellent results with a variety known as I). i:h‘). d'he late 
Sir dohn Harrison in a letter stated that he had no record 
of this eaiie having been produced in Demerara, ,so that 
its origin is .somewhat oh.scnre. Its 'bueros(‘ content is 
somewhat low btit on the chance of its doing well on 
some of our red soils J have secured a few jdants. Anoth(*r 
variety that is doing well on the same estate is F.O., I.Hti, 
and they kindly gave* me a few of these for trial. 

On several estsitcs we found a fair amount of interest 
in the P.O.J. Seedlings. With the exception of P.O.d 
272.') — one of the newer iini)ortations — all these IhO.d. 
seedlings are 100 per cent, infected with Mo.saio disoise, 
but they are such vigorous growers that they show no ill 
etfeetb. * This is particularly so witli P.O.d, , ‘56 and 21. S. 
For this reason T did not ecaasider it advisable to ask for 
plants from those esti\tt*s with the residt that I was only 
able to obtain 20 plants of eiwh of these varieties from 
the Uio Piedras Experiment Station, where they have a 
few disease free ])lants, 

I was al)le to obtain 20 plants egfjh of the folloAviug 
varieties : P.O.d, dtl, 2 Id, 234, 82(5, D70antl228, D. 113.) 
Tuc. .aOI, 510 and 430. 



HofursiK we Avere able to judAio die P.O.J. ^7:25 18 
imninlH! to the Mosaie (1i8ea8e, and tlie Aj^rieultural Dlreet- 
of of the Mayaii:iiez Fwleral Kxperiinent Stalion spared 
me 200 plantK of tliis most promising Awiety aii<l 15 
plants of P.O.d. 277 1, anotlu •r proiuisin;; variety. 

We therebire have agocxl htart with I’.O.fl. 2725. 

St:(;AH C.AMs Di.skasek in Pouto Uieo. 

The most 8erif)ii8 diheases is the Mosaic but they have 
tackled the jaAjbhnii with energy and .success on most of 
the Estates. Where the (li.scasc was very I)ad sueli as at 
MayuKiiez in tin* Western district thc>' had to resort to 
the i^rowinji; of Eba cane which is immune. By the plant- 
iuf* of clean “ .seed " only and followed by c(r<*ful roffuiiiAj 
it is lieinji ^rot rid of from niau\ estates. On the E.states 
in the N<»rthern district we saw plenty of Mosiiic even in 
Helds of 15. H. l<t/J2, and S.C. 1 2/t. rec.*ntly jdanted, but 
these varieties showed little ill etlivt from the (li.sease. It 
will be very iuterestin,!*' to .see whether they will eventually 
.suffer. We could see no evidence of vigorous measures 
beiu;? taken for its eradication. 

Another disea.se which is causing anxiety is the yuiu- 
mosis. (Certain varieties are v<‘ry susci-ptible to this 
di,sease, particularly H. 10!), 1). <i25, Ha-I)0o2, etc. As this 
disease is not known in Trinidad, yreat care will have to 
be token to prevent its intriKluction. 

Then* is also an Aphis wlheh does eonsiderahle dam- 
age to Ilba eane in Porto Kieo and which is not known in 
Trinidad, ('are w’ill haveto be token to prevent its in- 
tnxluetion with the plants I have brought in. 

To aebi(!V(* (‘ompleto isolation and as a measure of jire- 
caution all these varieties have lieen planted on Mr. Higgins’ 
Estate at Maniueripe, where no e.uies are grow'u com- 
mcrcially. 



Central Aguirre have engagai the services of a whole* 
time Entomologist to study the various insect pests which 
cause them considerable losses. The chief of these are the 
small moth borer {Diatraea aeurharali^i) and the white 
grub {Lai'hmo^tema sp.). The entomologist is mainly 
engaged in looking for and introducing parasites from 
other countries. 

The same central has also jtwned with Central Guanica 
to employ a plant patiiologist to study the plant diseases 
of the sugar cane in Porto liico. 

LiMINU AN]) Li.mk PunvKHS. 

It is the general pmcdee on estates on the North 
Co-Ht to lime their soils and ai)plications of about 2 tons 
of gfouhd lime-stone per acre is made at esicli re-planting. 

Many of the estates liave a lime-stone crushing* 
plant of their own and the following ixirticulars are given 
of the (Hie seen at Constancia ; — 

Name of Pulver : JefPrey LimePulver. 

Makers : The Jeffrey Mfg. Co., Columbus, Ohio, 
U.8.A. 

Size : No. 3. 

Capacitj' : li tons per hour. 

R.P.M. : 1,800. 

Motor : 50 H.P. (25 H.P. would be sufficient.) 

Size of stone : S' x 3*. 

Cost installed in Porto Rico : $1,400. 

The lime pulver at Aguirre was more elaborate. 

The one at Fajanlo has a capacity of 4 tons per hour, 
also made by tlie Jeffrey Oomiiany. 

Thk Maya(}Uez Federal Experiment Station. — 

We spent one afternoon going over this station with 
Mr. Davis, the Actmg Director. Mr. Davis is a, trained 
pknt breeder and is devoting his whole time to turning 
out CRiie seedling. 



The mot$t promining seedlings we saw jvere crosses 
between P.O.J. 2725 and S.C. 12/4. These crosses showed 
true hybrid vigour and should produce some excellent 
new seedlings. It is too early as yet to judge of these 
canes as they are only in their first year. 

The Insular De^tment of Agriculture is a foniiid- 
able organisation with head office in San Juan. The 
Experiment Station is situated in Rio Piedras some 10 
miles outside the town, and here they carry on their 
sugar cane experimental work and have their laboratories — 
Chemical, Entoniological and Mycological. 

They have a very comprehensive collection of sugar 
cane varieties numbering seveml hundreds. Each is care- 
fully labelled. 

They also carry on manurial and cultural experi- 
ments and the results are published from time to time in 
the form of a Bulletin. 

At Mayaguez there is in addition to the Federal 
Agricultural Department, an Agiicultural College support- 
ed by the Insular Government. 
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departmental NOTEifi. 


Pri)febsor J. Sj^liiey Dabh, B.S.A., kte of the 
Imperial C'ollege of Tropical Agriculture, arrived in the 
Colony on July ] 1, and uKsumed hirt duties ab Director of 
Science and Agriculture the following day. 

ProfeSbor Dabh who hsws had a distinguishwl career as 
an agriculturiht, recei\ed his eiirlj trsiining under Mr. .1. 
R. Bovell, I.S.O., late Director of Agriculture, Barbados. 
He took hib degree with first ek.ss honours at Mcdill 
rniversity, Montreal, specializing in plant imtluJogy. 
After holding several positions in Canada he returned in 
1914 to Barkidos to fill the post of Assisbint Dirwtor of 
Agriculture. In 1918 lie ac*cepted the invitation of the 
bUgar planters of ( Miadeloupe of the French West India 
I slands to visit that islaiwl and organise and direct their 
Experiment Station. He siient three j ears there and then 
returned to Canada to take up the iiosition of Tobacco 
Specialist in the Department of Agrii-ulture at Ottawa, 
investigating tolaicco varieties, diseases, etc. Later he held 
the iKist of Supervising Botanist in tlic Seed Branch of the 
same Department. M'hen the Imperial ('ollegi* of Trojii- 
cal Agriculture was started in October 1922, he was 
offered and accepted the position of Professor of Agricul- 
ture. Hib duties entailed lecturing on a wide range of • 
crops, with special attention to the major tropical indus- 
tries. In addition he carried out important investigations, 
notably on sugar-cane, bananas, tobacco, cover and rota- 
tion crops generally and has contributi'tl freel.\ to the pages 
of Tropical Agriculture, the Journal of the Imperial 
Oollege of Tropical Agi’ieulturc. 


Professor Dash is greatly interested in agricultural 
research and has visited the more imiiortant Experiment 
Stations and Institutions in England, (’anada and the 
United States of Amcriai. 
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, 4 of tlu* staff was bold at the lioad office, 

Broiul Street, on Tuesday. .Tuly 26tli at 2 p.m. The Director 
pre.sided, and various items of a domestic natiin* afft-ct* 
ing the Dej)ai’tmeut tvere discussed. 


The Director attended a meeting of the (roorgetoMn 
Chamber of Commerce on duly He promised to co- 
operate with tltc Chaml)cr in all matters which might come 
wdthiu the scope of his Dejiartment. 


The Director visited His Excellency the Governor’s 
gj'ound nut cultivation on duly 27. A nport of tin* visit 
is gi\on elsevvluTc in thes(‘ columns. 


The Govcrunu'nt Economic Biologist paid a visit to 
the North Western District on rliily IP, to investigate an 
attack of C<H*kles.’’ A short note on his visit apiK'ars in 
this is.-'Ue. 


We are l)lea^ed to record the visit of Mr. II. C. 
'sami)''on, C.I.E., Economic Botanist at Ken, who arrived 
in the Colon> on dub .‘>1, and to whom speci d refeiH'uce 
is mad(“ on page 241 of this issue. 



Meteorolos:ical Data-^anuary— March 1927. 
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ATTENDANCES AT THE DISTRICT GARDENS 

t I 1^1*1 t ; , Ji 


Year. 

"f 

J 

Ui 

I 

Stanleytown, 

New Amsterdam. 

J 

1 

S 

in 

Den Amstel. 

Houston* E. Bank. 

3 

§ 

1 

Total Attendance. 

1912 ... 

5.514 

4,395 

3,302 

2,100 

2,544 

2,156 

1,718 

21.726 

1913 

5,156 

4,535 

2,519 

3,i99 

2,568 

1,836 

1,319 

21.332 

1914 ... 

4.243 

3,869 

2,443 

3,025 

1,791 

1,653 

1,533 

18,577 

1915 

1,123 

1,006 

769 

59 

503 

339 

401 

4,209 

1916 ... 

4,705 

1,161 

1,510 

225 

623 

2.251 

1,297 

12,026 

1917 

4,991 

2,820 

1,366 

3,297 

1.186 

2.564 

1,663 

17,086 

1918 

4,834 

3,081 

1,653 

2.671 

2,162 

2.790 

2,067 

19.258 

1919 

4,769 

2,425 

1,582 

2,798 

1,851 

2,480 

1,556 

1,4617 

1920 

6,285 

2,312 

1.665 1 

2.525 

2,532 1 3.228 

' 2.1481 

20,695 

1921 

5,671 

1,968' 

1.642 1 

2,629 

1,949 ' 

2,539 

1,610 

18,008 

1922 j 

3,557 ' 

1.841 , 

1 

1,105' 

1.593 

1.525 1 

1,522 

1,397 

12,950 

1923 

1 

4,038 

2,780 

1,595 

1,934 

1,953 

2,1371 

1,951 

16,388 

1924 . .1 

4.123, 

2,827 

1,103 

1,789 

1,678 

2,146 

1,664 

15,330 

1925 

3.317 

2,755 

1,580 

1,819 

470 

1,663 

1,597 

13,201 

1926* •• 

1,732 

2,627 

1,219 

2,172 

364 

1,268 

1,600 

10,982 

1927 l8tQr. 

414 

768 

346 

683 

266 

598 

598 

3,673 

2nd Qr. 

245 

174 

j 

252 

409 

249 

327 

527 

i 

2,183 


* Decrease In attendances oatia*d very iinfavomaWe ^eutlier conditions. 
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EXPORTS OF AGRICtrLTURdiL AND FOREST 
PRODUCTS. 

Below will be found a list of the Agricultural and 
Forest Products of the Colony exported during the first 
six months of 1927 


The corresponding figures for the same period dur- 
ing j)revious years and the average for the same period for 
nino years previous to that are added for convenience of 
comparison, 

Product. Average 1916-Si. 1925, 


Balata, cwts. 

Cattle food (Molasouit) ) 
tons ) 

Cacao, owts. 

Cattle, head 
Charcoal, bags 
Citrate of Lime, cwts. 
Coconuts, thousands... 
Coconut Oil, gals. ... 
Copra, owts. 

Coffee, owts. 

Essential Oil of 
Limer, gals. .... 
Firewood, Wallaba, > 
etc., tons ) 
Gums, lbs. 

Hides, No. 

Kola-nuts, cwts. 

Lime Juice, gals. ... 
Lumber, ft. 

Molasses, gallons ... 
Pigs, No. 

Railway sleepers. No 
Rice, tons 
Rieemeal, tons 
Rubber, cwts. 

Rum, gallons 
Sheep, head 
Shingles, thousands 
Sugar, tons 
Timber, cub. ft. 


3,081 

3,830 

609 

692 

10 

None 

219 

357 

23,270 

16.887 

88 

None 

1,301 

603 

12,258 

. 14,209 

2,200 

7,670 

3,888 

3.681 

82 

81 

4,092 

8,476 

1.626 

None 

2,768 

6,342 

2 

None 

8,683 

2.479 

86,713 

44,288 

40,630 

508,602 

162 

616 

6,641 

23,616 

4,972 

3,580 

15 

None 

83 

None 

1,870,669 

726,622 

26 

6 

1,006 

1,077 

40,426 

41,248 

66,618 

, 184,686 


1926. 

1927. 

4,457 

2,966 

480 

241 

None 

None 

11 

4 

16,344 

17,227 

None 

None 

422 

101 

12,660 

10,280 

28,478 

8,529 

6,443 

1,892 

168 

207 

4,470 

4,726 

866 

None 

8,976 

8,087 

None 

None 

2,611 

8,862 

116,988 

122,601 

692,424 1 

1,260,475 

809 

299 

6,184 

8,796 

1,726 

4,627 

None 

None 

146* 

203 

480.129 

638,897 

None 

1 

766 

1,118 

41,498 

46,802 

186,272 

79,272 
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TiIK ImI’KKIAI- AdlUCTLTl K\1. ElkSKAHCH 
(’OM I KI N('K, 


The Empire* Marketing Hoiini liaviny minli* a yraiit 
to (‘t)\e*r tlio (‘NjaaihOh <>F the Agricultural Ke«»c*arch 
Conference to he* held in October, in Leaidon, one can look 
for^Nurd with confidence to a mo^t hucce.ssl‘nl meeting of the 
rei)rebentati\eh and dcle«ate.s who A\ill attend. Some 70 
of the deleaatch attending are from the o\ er.sea parth of 
the Empire. 

The iaiiKji’tance of ai>ricultural research caniwit he 
ovcr-ebtiniated. Scieiititic research workerb probahl>' do 
not achieve budden spectacular results, hut yood A\ork has 
already been accomplibhed. From the effortb of re* 
search workers,’ i,s due the fact that cow bare bred which 
fedve larger yields,, of milk and of meat, wheat jiekls a 
more abundant haiwest, and nearly all agricultural pnjducts 
cost lesb and are of much betti'r ijuality than thej were a 
generation or tw'o ago. Had agriculture stcKxl still, our 
Vast city ixipulations to-day could not b<* fed. 

ft is due to resetirch Avork that such great strides ha\'t‘ 
been made. Neverthelesb inmimerable problerab remain 
unsolved — problems which greatly Meet the iiractical 
worker. cu 



Wh(‘ii it ]>> l)onni ill uuml that the lamU within oiir 
Knipm-iu \Hrioiih latitudob, prcM-iit probleinis iieculiar to 
each, it Avill he seen hoAV valuable »“Ueh a Coiifertnce be- 
comes. Furtlier, there are many areas Avithiii the Empire, 
our own CoKuiy for example, Avhich are but on tlite 
tlu’ebhold of de\ elopment and stand in need of all tlie 
Bcientiiic heli) and advice that can )je olitained. 

In Canada tliere ai‘e many thousands of acrea of 
virgin laud, still to be coiuiuereil by man and made to 
bring forth fruit. lnM*et jiests and fungoid diseases still 
play havcx.’ with certain crops all over the world. Oattie- 
raising was made possible o\ er enormous tracts of South 
Africa, through immunization against cattle plague — in 
course of time we may exiioct that foot and mouth disease 
will be a thing of the iKist . In our own (’olony researeli 
work in the breeding of seedling sugar-canes, saved the 
Staple Industry of the Colony. 

Examples might easily he multiplied as to what 
research work has accoiujdished. With i’egar<l to the 
financial asiiect, The Tinted States of America eei’taiuly 
lead the way, since the sum devoted to agricultural 
research in the whole of the British Empire, is less than 
half the amount that is spent in the United States. 

This Conference will emphasise the fact that the 
work being done in various parts of the Empire is 
of interest and importance to the Empire, as a 
whole. The links that now exist M'ill lie amplified and 
strengthened, and at least one result will be closer co- 
operation ill agriculture throughout the whole Enipire. 

The chief subjects which will be discussed at tlie 
Conference, according to the Journal of the Ministry of 
Agriculture, will be the extension of the system of 
Imperial Bureaux from entomology and mycology to other 
dejmrtments of agricultural science ; the interchange of in- 
formation among agricultuml research workers; the recruit- 
ment, training and intei’change of workers ; and the develop- 
ment of the chain of agricultural researeli stations throughout 
the Empire. The main meetings of the Conference will 
be held in London, Cambridge and Edinburgh. 
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Farmkks AM) Accounts. 


Moht of our farmers, if asked the cost to produce and 
market any of tiieir crops, are very often force<l to 
reply that they have liot the faintest idea. Even those 
owning a fair area under coflee and other permanent crops 
frecpiently fail to keep fiiturc.s of their transactions. The 
fact is that most of our farmers liave no system of hook- 
keepiny at all. 

There "Hs no luressity for any elaborate mass of figures, 
l)ut all of our farmers should kcej) books, and at the end of 
the j'ear. know {ir«‘isely tlie yields of their crops, the 
amount they ha\e iralisc)! and the coat of planting, reaping. 
transi)ortiug. etc. 

Book^ too, shoidd be kept in re'.i)ect to li\eBtock and 
])oultr.\’. rile haph'i/.ard mea''Ures adopted by most of 
our small farmers i'^ to be regretted. The younger genera* 
tion taking the itlace of the ol<l fanner, shouhl see to it 
that a simi)lc form of book-keeping is adopted, whereby 
the transaction' on the farm can be clearly seen. 

.\fter all. Agriculture is a business and we cannot 
conceive how au.\ busitiess can be conducted without l)Ooks. 
The farmer to l)e suewssful must have .some business 
abilitj — ami further, in these ever -changing days, he 
should keep himself as up-to-date as far as possible. He 
should knoAV something alK)ui the markets his crops reach 
and should study their conditions. 

I'UCIT INDUSTRY. 

In connexion with the proposals to establish a fruit 
industry in thi^ Colony, we fully endorse the remarks 
made by Mr. Sttdlmeyer at a recent meeting of the 
Trinidad Agricultural Society. Mr Stollmeyer, w'ho has 
spent a fair amount of time and money on growing and 
marketing fruits, stated intei alia : — 

“ In the first place it must be understood that nothing 
could be accomplished hi a hurry. These tilings tinik time. 
It might he said tliat they had Ijeen trying to organise the 
industry for the iiast fifty years, but the fact remained 
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that up to now they had not gone about it in the propfe^ 
way. It was all right to say why not market Iheir oranges 
or their mangoes. In the first place they had to compete 
against highly organised associations. They all knew he 
had been engaged in shipping fruit for a few years and 
although he had been doing it, he had not reached the proper 
stage. Although he personally thought he had reached 
that stage, now that he had returned from the marketing 
centres he confessed that he had a good deal to learn. It 
would be surprising to know how much care waas necessary 
in the marketing of fniit. Nobody here seemed to 
appreciate the great care necessary in the handling of fruit. 
Oranges, limes and mangoes should be handled as carefully 
as one would handle eggs.” 

Mr. Stollmeyer also voiced liis opinion that as regards 
citnib cultivation, it was the grajie fruit which held out 
the greatest promise of success in these parts. 

The above is not meant to aim at any discouragement 
to fruit-growing in British (iuiana, hut rather to emphasise 
the importance t)f accumtcly assessing tlie dilficultieh to bo 
overcome in connexion with highly specialised indu.stries 
which reiiuire years for development on correct lines. 
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MliETINO OF THE BOARD OF AGRICrLTURE. 

A iiieetiiiy of the Board of Agricultiiro wah held at 
the Court of l*olicy Hall on Tnewday, the 4th day of 
Octol)er, 1927, at 2.80 p.ni. The following Avere present : 
Professor J. Sydney Dash, B.S.A., (Director of Science 
and Agriculture), ('hairiuan, W. Francis, Es(i., F.I.C., 
(Assistant Director of Science and Agriculttu-e,) Dejmty 
('Imirnmn. L. D. CU'are, Es{(., F.E.S. Economic Biologist ; 
Captiiin E. Beckett, F.L.S., S. H. Bayley, Esip, the Hon. 
(i.L.B. (lall; th(‘ Hon. d. Mullin: H. 1 j. Huiiiphrys, Estp, 
S. M. DeFreitas, Esq., M.A., F.ll.; J. d. Da Silva Esq. H. 
Aaron Britton. Estp, President, British Guiana Farmers’ 
ConftTcnce, T. Eiirlc, Esq., Avith E. M. P<‘terkin, Esip, 
Secrctar>'. 

Mr. H. L. Huin])hrys said that as the senior un- 
otHcial memlH'r, on behalf (»f the Boiird, he wished to 
AAelconie Professor Dash. He felt sure that the memherb 
Avere A'.illing (o co-operate AA’ith him in an.A scheme he 
hnaight foi'Avard for the henetit of agriculture, and he 
assured tlic Chairman tliat the> Avould try to make his 
himh'n as light as jKissible. 

Th(* Professor thank(d Mr. Humphrjs for his 
sentiments, and said that lu would take' all the steps he 
andd so as to reviv(* interest in agricultural i)roblems. 

The minutes of the ]>r(“viouh meeting held on April 
26, 1927, having Imjcii cirndated to the memberb of the 
Board and having recei\ ( 1 their apprOA'al Avere biken as 
read and contirmed. 

The Chairman reported : — 

His assumption of duty as Director of Science and 
Agriculture and Clmirman, Board of Agriculture, on duly 
14th, 1927. 

Leave of absence granted Mr. S. M. DeFreitas, M.A., 
F.R. Leave of absence granted Mr. T. Earle. 

The reappointment of the following gentlemen as 
Ordinary Members of the Board for a further period of 
three years : 



The ( crtniniBhioner «f Lande and Miiich. The repre- 
bontativefif the lioyal Agricultumlaiid I’ounnercial Society. 
The Assistant Director of Science and Agriculture. The 
Superintendent, Botanic Gardens (vacant). S.H. Bayley, 
Esq. Captain E. Beckett, F.L.S. T. Earle, Esq., H. L. 
Humphrys, Esq., the Hon. R. E. Brassington. Tie 
Hon. W. M. B. Shields. 

The apix)intinent of the Assistant Botanist and 
Mycologist as an ex-ofiicio member t)f the Boanl. 

1'he affiliation of the following Associations : — 
British Guiana Farmers’ Conference, 1927. Xo. 1 Canal 
Fanning Assoc*iation, 1927. Plaisance-Sparendaain Asso- 
ciation, 1927. Stanleytown Farmers' Association, 1927. 
Victoria- Beltield Agricultural Association, 1927. 

TJic Cliairman stated that the estimated Rice Croii 
for 1927 was 12.950 acres and that tJie yield would 
prolaihly he more than 545,600 tjags of cleaned rice. 

The Cluiirinan reiKjrted that a pure hrc<l Shropdiire 
sheep vail uhI SHo had been attsicked- in the Botanic <>ar- 
dens by Mr. A. P. Camisuli’s dog, and the matter was 
reeeiving the attention of the Government with regards to 
■what action should be taken in the matti*r. 

Mr De Freitas said he thought the inqxirted sheep in 
the Botanic Gardens should Ik* shorn. 

The < 'ha'u’man said he would look into the matter 
with the Veterinary Surgeon. 

The e.Kchange of the Stallion “ Waterbass ” from this 
Colony with tlie Stallion “ Nelsweep ” from Trinidad was 
reported by the Chairman. 

Mr. Britton eiiquiredaboutthe activities of“Nelsweep” 
Muce its arrival in the Colony, which the Chairman said he 
had asked for but had not been able to obtain in tinie for 
the meeting. 

The following were laid on the table for general 
information: — 

Movements of Stallion Donkey “ Clay King. 
Movements of Stalhon Donkey“ Tip Top”. Mr. Britfem 
inquired about the arrangements being made for the animals 
to go into the country. The Chairman said he recx)giii!#pd 
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the iuuwtance of haviiif; tlieiii distribatwl «lx)ut tho 
country, but the impression he had got wap> that tl)c> were 
not very well looked after wlien they nerc there— the.\ 
had lout two aniinaU recently tind it looked Jis though they 
were going to lose a third — he suggcbted that they bln mid 
l)e brought bu<.*k to the (uir< lens where ix-ople could take 
their tmimals until Ix-tter arrangementh could be made. 
The risks apiteared to be great. He hoi)ed to inaugurate a 
live stock policy in connexion with the re-organibation of 
the Deian-tment and the matter woixld then receive definite 
attention, 

Mr. De Freitas said he thought a thorough revision of 
the breeding policy wab very necessary, and by the bulls 
going into the country it u as the only practical de way of 
broadcasting g(X)d sttxk. The Chairman said he was 
looking into the question and at present he did not care to 
say anything alK)ut the irew jxilicy. 

The Chairman also laid on the table the Journal of 
the P»oard of Agriculture, Wdumes XX, Kos. 2 and ,H. 
He said he was not at all ]»roud of it as it at present stood, 
and ho did not think th(‘y would have any \er.\ great and 
rai)id progresss in putting out a Journal ol that type until 
they got going w ith their agricultural polic> . There Avas 
Tiv) much “ seisNorb aiul i»abte in it to buit him. The 
temlency to till it w'itli }K)i)ular articles A\ab a <langeroits 
one in many ways, i)ai'tictilaib in regard to generalissition. 
and the inaccumues A\hicli they very often contained, and 
such articles would lx* blue-i)eiicihxl in the future. The 
IK)pular article was usually of a geueral nature and 
wntained matter which might or might not work in places 
other than that for which it was particularly w'ritteu. The 
policy of tlie Department w^onld be to provide efficient and 
reliable matter so that the farmers could be guided diereby. 
They ha<l to reach the farmer by a series of h^flets so that 
there was no Journal an<l if there w^as no meeting of the 
Boartl for some months, he w^onld still be able to get 
inf(»ination in connexion Avith the planting of his crops. 
The wfhole questi<jn of puhlicatjtm was receH'ing attention 
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in the new order of things, and he promise*! them that eo 
far as the Department had anything to do with the 
publication of the Journal, it would be all improved. 

In connection with the By-Laws for the control of 
the Plant (Quarantine Station, the Chairman said that the 
by-laws had l)ecn printed and laid on tJie table, but he 
projwsed to move the Quarantine Stsition from Brickdam 
which was not suitable. In the meantime, however, there 
was a new Order in connection with the importation of 
soil which he Avas bringing forward for confirmation, the 
(luestion of the importation of plants being one which was 
undergoing consideration by himself and the scientific 
officers of the Board. At ijresent they had very l(X)se and 
lax laws in this connection, and he did not Avish to run the 
risk of bringing in any disease in the soil and have it 
spread all over the Colony. So far, they had Ix'en keep- 
ing practically free, but at the same time, they must hike all 
precaution to avoid danger in the future. There Avas more 
tranBix)rtiition in these days than in tlic iiast, and one of 
the duties of the new Department Wcmhi be to protect all 
agriculture from the intrusion of any such pests or disease 
which might get in and be difficult to control. 

In reply to Mr. De Freitas asking Avhether the new 
Order Avould prevent the imiK>rtation of rose plants from 
Barbados, the C’haimian sjiid that Barbados Avas one of the 
AA'orst places to bring in soils from, 

Mr. Britton said that he hoped that in the interest of 
the hxjal farmer, steps would be taken to prevent the 
importation of plantains from Suriname. The Chairman 
said that the matter Avas under consideration, but that 
nothing could be done at present. 

On the motion of Mr. S. H, Bayley, seconded by Mr. 
G. Beckles (Ml, the undermentioned Order of the Board 
of Agriculture under Section 3 of the Plant Diseases and 
Pests (Prevention) Ordinance No. 26 of 1920, Avas then 
unanimopsly confirmed. 

Ohder Of The Board Of Agriculture. 

Whereas it is enacted by Section 3 the Plant 
IlisefkseBtiand Pests Prevention Ordinance, 1920, th^t it 
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shall be lawful for the Board of Ajjriculture to prohibit 
the importation of any description of earth or soil, or any 
article jiacked therein, or any package covering, or thing 
which is likely to be a means of introducing into the 
Colony any plant diseases ; 

NOjV, TifEEEFO UK , of Agriculture here- 
by prohibits the importation from any country or place what- 
soever of any kind of earth or soil, including leaf mould, 
or wr}i])j)ingK, cases, pac*kages or other coverings which 
contain or have contained such earth or soil, or any 
article or mat(>rial of whatever kind packed with such (‘irth 
or soil : Pinwided that nothing in this Order shall apply 
to the importation of earth or soil by the Directbr of 
Science and Agriculture for scientific or agiicutural pur])oseH 
Made by the Board of Agricultnre under Section 
of the Plant Diseases and Pests (Prevention) Ordinane 
No, t)f 1920, this 4th day of Octol)er, 1{)27, 

The i)rogramme of Agricultural Shows for 1 928 was 
discussed. The Chairman outlined the policy hitherto 
ado]»teil, uhich is as follows: — 

Biennial Shows in 22 diflierent Districts 4 or o 
Districts each year — C rants $200 each. 


County E.xhibitious at Suddie, New' Amsterdam, and 
North West District in alternative years — (Jrsmt $1,000, 

Colonial Exhibitions once in 3 or .5 years to l)e held 
in Georgetown in which year no County Exhibition will 
1)6 held — Grant $5,000. 

Farmers’ Competition every year in suitable districts 
— Grant $120 each. 

For 1920 the sum of $1,500 was required tol)e used 
thus; — 


3 District Shows at $200 each 
Farmers’ Competitions 
Affiliation Grants 
Departmental Expenses 


... $ 600 

... $ 600 

... $ 180 

... $ 120 


$1,500 



The (liainnan I'urtlioi* stiitwl tlint owitig to the 
drought the Berbioo County E\hihitiou was pOHtponed 
from 192() to 1927, and tlie Gef>rgetowni Exhibition from 
1927 to 192S — it wa^ thought a(l\i«ibl(' that the George- 
town Exhibition bt' now postiKUied to the early }«art of 
1929 in order to give tlte new Department an opiiortunity 
of gettuig into its stride and to bring off something which 
was wortliy of the Colony. 

Mr, De Freitas said he welcomed the idea. He felt 
that the multiplicity of shows in the Colony did not im- 
l)rove or foster agricultural development. I'hey had a 
number of petty show's all over the Colony at wdiich many 
articles of poor quality were exhibited, and he felt that 
this was a subject which Professor Dash might consider 
with a view' to finding whether a more constructi\'e policy 
could not be de\ ised. He thought a large Colonial Show 
should lie held annual^ in the Citj . Professor Dash 
said he could be depended nixin to see that tlie matter 
received the mostcai'efnl consideration by tlio Department. 
He did not think the sum was (“xcessi\e. Inins opinion 
the judge', had things m their hands. Idu'y had no right 
to aw'ard prizes w'hero exhiliits di«l nol come nj) to standard, 
lie agreed that th(> mone> might Ix' lietter siient, but In' 
felt tliat fanner’s competitions ol standing fiel<l crops were 
laluable tilings. 

A letter from the Honorar.\ Secretarj, Essequilai 
Agrieultnral Association, lYgrwfiugol Kic<‘ aiul Copra, was 
read. 

Mr. Britton moved that tJie matter was not properly 
before the Board, as it should liave been sent to the 
Farmers’ Confei'ence before it reached the Bowd. 

The Chairman stated that this w'as a matter that Mr. 
Britton could take up with the Association ; in so far as 
tlie subject matter of the letter was concerned the question 
wa#i raised in 1924 w'hen a Joint (kinimittee of th«» 
Government and the Chamlier of Commerce reixirted on it. 

The Chairman here referred to the reixirt and gave a 
summary of the findings as communicated to the Colonial 
Secretarj' by the late Sir Johft Harrison. While he (the 
speaker) agreed with the summary generally it perl^pa 
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did not take into account all of the points connectefl with 
the matter as Wv?re known at the present time and it would 
l)e neccessary for liira to call attention just for a moment 
to one or two essentuil points Avitli respect to the cinestion 
of grading, and particularly as it applied to rice. 7’Iie 
question of grading was not such an easy one as some 
persons seemed to thiiik. Throughout the coimtrj' they ha<l 
one type of rice which was grown to any extent and which 
was at its best in Esseciuibo. rjrown under such con- 
ditions, it was of a high (piality and fine type of grain. 
The WVst Indian markets, generally si)eaking called for 
a low prietd ric(>, and it not infret pumtly happened that 
good and had ric(‘ were blended to meet the demands. 
There Avere ditt'erent tyi)es such as tlie three or four months 
rices Avliich they had nevtT considered. All their rice was 
jtractically of the live months type. It would be hard 
under sucl^ circmnstfinces to establish legal grades for the 
reason that there was much nsnu for differences of opinion 
with respect Ut grades based on appearance only. Thus 
eer«ils were not likt* fruit in matters of size, colour, free- 
dom from i)est, etc., making the lattiT more eiisily judged. 
It was a (piestiou of gn.wing theh’ riee to mc('t the 
demaiul. d'liey tried to me('tlhe price* instoid of meeting the 
demand wliieli was greater lor a riee with ladder grain and 
more body than the fine type now in’odueed. Some of the 
shorter cycle rices jialieiously used would help to suppl.\' 
this, at the same time permitting tlie creep to bemoreedieaply 
prealuced, and he was going into tliis aspect of the preddem, 
Th(*y should try to ge*t away from the* epiestiem of graeliug 
as it was proposed, tyia* being in his oidniem more import- 
ant than gratle. He Avas not saying that graeling was not a 
gexai thing, hut it had to be AA’eerkeel in such a A\'ay, as not to 
be irksome to those engaged in the industry. He did not 
think, for instance, that the Department should be; ealled 
upon to be policemen — moral or otherAvise.’ The Depart- 
ment existed to give advice to farmers. I f they liad every- 
body — ^merchant, miller, groAvtir — AA^)rking together as a 
whole, the difficulty about insi)ection would he easily solved. 
They should work on comprehensive lines and haA^e agi*eat 
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asMJciatioii with sub-associationB. He had no final state- 
ment to make in this mutter. He was only giving them 
the trend of his o))ii)ioi). Tli(> tiLiChtion of grading would 
be simi)litied -rtheii thej had difl'erent types to offer whieh 
would be aet( i)<ub]c to markets. 

AVith i-esiuct to the supply of sv-edfor 1928, the De- 
partment was taking steps to meet it as far as they possibly 
could. Tlie> Were taking .stej)s to gi\e supplies to those 
wb(.re(nnred, and unless they got delinite orders they could 
not book them. Some- of the gnnvers were rather vacillat- 
ing and appeared to fear excessl\e prices. He was going 
out of flcorgetow n w ithin a w'cek on rice i)roi)aganda. They 
must stop all operations of sluing or broad-casting rice. 
It Avas a A\aste. The j)eople who did it had too much land. 
They should work in nurseries and tran-i)lant from nurser- 
ies, Thev had too, to avoid planting too closel> . 

Mr. Da SiUa pointed ont that some of th(' people who 
were given st*ed w’ere ignorant. 

Professor Dash said that the agrieultunil authorities 
should control the seed siii)p]y of th(' Colon.v. 

Mr. Britton said that in connection AAith the three 
months crop it might he all right in Essfsjuiho, but not 
necessarily so on the East ('oast or in places A\liere sugar 
estates W'ore sandwiched between. 

i^rofessor Dash rejdied that liis own opinion A\as that 
they had in Esse<iuiho a rkv-groAving counti'y and they 
should make Essef(uilK» their centre for exporting rice. It 
W'as going out of sugar aixl it should come into rice. 

The folloAA iug (piestions and njotions by Mr. Britton, 
left over from the last meeting, AA'ere dealt Avith : — 

Lluestioit . — Hoav many of the agricultural apprentices, 
Avho received training at the Bottmie (hardens, have by 
Government been settled on th(' land, if none. Avhy ? 

Av>iwer. — The Chairman stated in reply that ;>-l lads 
had lompleted their term, !) of whom had Ix'en awarded 
grants of $ 1 .')0 each. 'I'he system was very unsatisfactory 
and he intended hiking steps to remedy it as soon as 
possible. 

t * ilue.^tion . — Whether or not steps wdll be taken to im- 
port about 60 lt)s of English Potatoes suitable for planting ? 
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Aiisirer , — The (liairnian Htatwl that he did not 
think that they could do much uith thih matter, hut it wa-s 
being eonsiflered with otlier eroph. 

(■iitetifloii . — That tlu' charge t'oi’ Poultry Eggh lie re- 
duced h>’ 50 per cent. 

AiiKirfr . — The (’hairiiian Mated tliat this would he dealt 
w'ith wlieii thei’C was soiiu* detiuite policy, hut at present 
there w(‘re hardly any eggs or st<K-k lor sah'. 

Mdfioii . — That in the interest of <le\ e!o))ing and main- 
taming an ExjMirt Trade of Pnaluce hy small farmers, it is 
nt*cessarj that Produce Insi)cctors he iip]>ointe<l. 

Aiifiin'r . — The ('hairnian said that he did not think that 
the Deimrtment, which w'as an instructive one, slmuld have 
police duties attached to it. 

1’hc Chairman stated lliat in the future such matters 
could be dealt Avith dci)artmentally rather than at a meeting 
W'herc' they might have interminahh' discussion and be unable 
to arrivi* at any detiuite conclusion. 

The Chairiuaii then gave a summary of many of his 
observations since assuming his otHce. 

Punning bri»‘tly over the situation, tht>re were some 
impressions to be coiTccted, and h(' was onl> abk* to give 
the trend, as it were, of the opinions he had formed. ( Vr- 
tainly nothing that he said should i>e regai-ded in tlu nature 
of a definite pronouncement. 

Taking ttu“ sugar Industry, lu' went on, he laid already 
discuss(-(l the iiolicy of the Department Avith those interest- 
ed and he thought that the outcome of that should lead to 
improA’cment in the futui-i> prospects of the industry. He 
therefore did not intend elaborating the jioint furtlun’. From 
a general point of vicAv there Avas the (luestion of the small 
factory : the jiosition was verj' difficult for small factories 
in these days, and he could onl>’ ri'-iterate Avhat had betm 
impressed already : that they should aim at co-operatiA"e 
factories and establish these on broad lines. It aa'us a recog- 
nised thing, and he only mentioned the fact then bec-ause ho 
wanted all to know that anything co-operative AAmuld meet 
with his approval and assistance. 

The question of cane farming had heem freipieiitly 
raised. On that he saw little possibility under British Grui- 
tina’s conditions. The small agricnltprists here had an 
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alternative money crop, and that a quick one, and the small 
man was not always willing to wait for prices. The factory 
owner was not always ready to risk anything and he viewed 
cane farming possibilities at tlie present time as really poor. 
He w'as aware tliat cane farming was prospering in many 
places where sugar was the only crop and the factories had 
eng}ig('d thomsoh'es definitely in csine-farming polices. 
Though he saw very little hoiK* at the present time he said 
that wlieu tlie Colony got an increase in iK)pulation they 
might get small communities in places uAvay from the main 
towns, which might run small “ community ” mills, makuig 
syrup for their own consumption. This would he in places 
where they were far aw a.v from the hu'tories and unable 
to reap the benefit <»f sugar and molasses, and so on. It 
was all a ipiestion for the future. 

The rice husiness he had gone into alrmly during the 
earlier 'part of the meeting. 

J‘laktatns. 

Plantains were aiadher i>ro<luet, and the I)ej)artment 
had alreiuly taken stt'ps to study \arieties, growth and 
habits, and that brought iu the ((uestion of pruning to secure 
bunches at the right time. 'I’hey had also gone into the 
matter of bj'-products on a small .scale, in tlie manufacture 
of plantain chips and plantain meal, and it amounted to 
this : that after the plantain had been taken out of its jack- 
et it became a luxury’. Eleven cents a ])Ound was the 
figure at which they had produced jdautiiin flour w'orking 
on their small scale, w'hereas u lieat flour was sellling at 
6 cents. It was all a matter of reducing the cost of plan- 
tain flour. They had worked out their experiments at 1 2 
cents a hunch f(.)r a hunch of 48 plantains. Of course, if 
they could get the price down ehe.}ip enough to halaiice A\ith 
wheat it might Inscome an inducement to the local bakers to 
make a mixture and get a very nourishing bread, but they 
had to produce exceedingly cheaply to compete against the 
big wheat countries. 

They had tried several experiments, in Avhich he was 
indebted to Mr. P’rancis, testing, among other things, the 
five-hours sun dried, the seven-hours oven dried and the 
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vacuum method, which last did not succeed. The percentage 
of flour obtained from the peeled plantains was about 40 to 
42 per cent, and if the skin', were included they got only 
about 25 per cent. Unless plantains were almost given 
away it did not seem that with any of the ordinary facilities 
for maufacture they A\ould be able to do much with them. 
He was making preparations to have half a ton of flour 
made to check up tlie flgiires on a big basis. They might 
be able to do something more witli the green bunches if 
they ct)uld increase' shipments to the northern islands ; but 
that was a commercial problem. 

(\k ONL’Th. 

fouling to ihc more luTnianent crops, he began \Aith 
cot'onnts, which was an important industr> and w'hich had 
a chance to exjiaiul. In the past, cultivators had in many 
insUuico plantc'd in wrong '■itnatious, and if they had select- 
ed the right plaei's, iirc'l'erahly sandj locations it would have 
been better for the industry. In order to solve the pro- 
blems of sand reefx, etc., it wouhl be necessary for the 
Department to carry out definite experiments, and he hoped 
to be able tej do that soon. 

The pegass lands and heavy clays were not suitable 
for eoeonuts, but the crop was a good one for working 
up bj a population of this kind. 

(klM’KK. 

The next crop of any importance was coffee, but un- 
fortunatel.v they had given very little sludj to the v'arieties, 
etc., in the (\)lony. He noticed that the coffee plant here 
had liecn allowed to grow ajiparently without any care and 
he therefore hail a great resjxH't for tlie coffee plant after 
seeing it growing in some jilaces in British (Juiaiia. He 
believed there was an opixirtunity for hanU t>pes, notably 
on the pegassy lands. 

firiirs Fruit. 

With respect to the question of citrus fruits, involving 
the lime (luestion and citrus generally, he did not tliink 
that the conditions of the flat lands w'ould allow citrus to 
be grow’n commercially. It was impossible to do much 
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Vvirii citinih in the flat hcavj" clayfe and it looked to him that 
if cilruh fruitb were to he established at all it w’onld he in 
the North We^t. He intended to no tlmnmh the district 
and in\ehtii>aU‘ the whole situation up there, for he under- 
stood that abandoned lime trees were jirowiim there and 
wei’e free from wdther-tip,” th<‘ disease which liad destroj - 
e<f so man > of the island plantations. He believed that 
they probablj had the nucleus ot that industry intlieNortli 
West, probably with coflee and cassava as additwinal crops. 
There miftht be sand reefs in other parts of the (’olon> 
which would favour the linu cultivation, and somethiiift 
mijiht be done prov i< led the> were protected from wind, 
vihich w'as the deadl.v enem> of all citrus jilants. 

Bananas. 

Dealiiifi with the banana^, he said that la had already 
made statements which he <hd not think he lu'ed change. 
So far a-> in\ estimations ww concerned the> were taking 
ste])s to sludv l<X‘al varieties, and further than that they 
need not go because the Imperial t’ollegc was doing it all at 
their very doorsteps. He thought he was safe in saying 
tliat he knew the baniuia situation at the present time as 
well as ainbodv else and he felt that th(>,\ need not do anj*- 
thing further than they were doing. 

Oil. Ciiors. 

The next heading he would consider was oil crojis other 
than (Vn-onut. Much had lieen done with the pea-nut and 
it was s.ud that there were large areas in the Cokai.v tliat 
could be us( d tor pea-nut cultivation. He had not seen 
them jet but he was keeping avery<vpen mind on the sub- 
.i<*ct. There were thrc*e imiiortant factors : the kind of soil 
which would allow the free use of implenu'nts that would 
reduce the cost of lalxmr : the climatic conditions to allow 
the vines to mature, and he was not sure that the Colony 
had those conditions. They had only got one variety 
which seemed to fit in with the m]uirements. A third 
factor was tlie necessity t)f having a suitable rotation crop 
as pea-nuts coukl not be growm <‘ontinuouHly on the same 
land. 
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Thr(U 3 (vvhi(‘li ^^t*re exhibited at the iaeetin;>') 

had bmi broii^iht down from Pin. (Veilia and the Bunch ” 
type had proved l)y far the best both for easy reapin;^ and 
from th(‘ i)()int of view of uniform inaturit.\\ It was very 
splendid indeed of His Excellency to sUirt the experiment 
at Cecilia,’' if onI>' to d(*moustrate tlu* possibilitic's of the 
local industry. LaM year the people of tlie (Colony con- 
siimed soine(hin^>: lik(‘ half a million pounds of pea-nuts 
and tli(‘small luaiicould^o for th(‘in, if only for local ch(*win^\ 
I'lu^y had not iL»*ot t!K‘ real oil nut yet. In con<*lusion, he 
saw pi)ssibilities for a local industiy, l)ut none* at prcsi'iit 
for a ;;real t‘xport trade. 

He was inakiim efforts to retain ““ Cecilia” to run it 
as a sort of sub-station U) the Botanic Cardens,( which it 
was thou^lu W(‘re a sort of El Dorado w1ut(» (‘verythin^’ 
C(^uld be ;L»Town) and use it for miiaa* croi>s — tobacco, piiie- 
apples, jHiIses, (‘t(‘., whi(*h could not )>e ciiltivau'd suc('ess- 
fully in th(^ (iardens. He wisluHl to add on th(^ (luestion 
of ]Hia- nuts (hat h(‘ had u‘ot into touch with the l’nil(*d 
Statesabout tin* ina(*hinery for experiments in tli(» industry 
^^enerally. 

He had sainph‘s of Soya b(*ans, wliich wviv also on 
exhi})it, and he said that it was a crop w'hi(‘]i was attracting* 
a ^jjreat deal of attention at (he present (ina^ and ha<l attract- 
ed a certain amount of attention in the West lialies in the 
])ast. Till* eonditions had not been suttuaently understood. 
ThtTe were two fac’tors ; the Soya bean respimded to lon^ 
day illumination ; and as a le^^umiiious plant had certain 
soil or^jfanisms associated with it which they had not yet 
been able to establish in West Indian soils. By West 
Indian” he referred to whole of the ( aribbeaii. He had 
done some Avork at the Imperial (k)lleM’(‘ nf Tropical Agri- 
culture on the Soya beau, and those samples w ere ones he 
had brought alon^z; with him. 

Mis(u:LnANKous. 

In respect to libres, what he had seen from />r;?<7 
lobatii ” a})peared to be of value, l>ut about the rest he could 
make no proaouuceinent at alb The fibre questitai w^as an 
economic problem. 
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IPor hturcliefi there was u fair demand in the European 
market. He had already noted cassava, hut it was wise to 
mention that most of the Europejin supplies Ciuue from 
without the Empire. 

The Euro]«'an demand for pulses was also considerable, 
Init it (“ailed for a definite piwluet, but anything like spots 
on the grain cut the prices hea\ily. 

The c<K‘oa situation did not seen to 1)c t(Hj healthy, 
and the Colony did not ai>pem' toha\e the conditions for 
any great develoianent in this industry. All the trees he 
had se(*n ai)pear(Ml to be “ struggling ” v(‘ry much to live. 

Livk St(*('k. 

On the <iuesti<»n of live sttn'k he said that in this 
Colony there were numerous animals but all w’ere ‘"scrubby.” 
There, were possibilitu's for working it up. Little had been 
done with the draught-ox, and thei’c a\ (*re certainly possibil- 
ities with the buffalo, winch gave a milk extremelj rich in 
butter-fat wdiich could la* mauufactim'd into butter and 
ghee, such as the Indians used. Then, of course, there w’as 
the beef end of it, but he w'as not stressing that. They 
wanted to aim at producing a lumly class, as pure bred 
st(X'k demanded special conditions which it a\ ould be hard 
to meet. 

Unless something was done tlieir live stock activities 
M'ould certainly tend to drift. They might c'omi)ete a little 
with the Venezuelans, if they got the right class of juiimals, 
but there was the (piestion of transport to figure on. If 
they could possibly bring it alxjut to have a little earlier 
niatuHng class of l)ce.f animal they might do something. 
He again stressed the buffalo and the draught -ox as good 
linos to bike ui>. In the small stock line there w'as the 
goat — a most useful animal which plas etl a great part in 
infantile health — ^and thej' could do something more with 
IHJultry, having the products with which to feed it produced 
in ri(% mills. 

On the motion of Mr. Mulliu, seconded by Mr. Earle, 
a vote of thanks was accorded the Chairman for his address. 

The meeting was then adjourned. 
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B. G. ASSOCMATKI) DISTRICT A(iKIC['LTrRAL 
SOCIKTIKS' ('()NFHR1<:X('E. 


Tin* Tenth Animal (’onfVrence of the Hiitii'li Guiana 
Associated District AKviciiltiiral Societies was held in two 
sessions in Berhice. on Tuesday, the 9th August, the tirst 
takin<^ pliwie at the FHcikIs S<-ot.s Churcli. and the second at 
\ew Aiusterdain Pown Hall. There was a lar/j,e fratheriny 
over which the prc'sident, Mr. H. Aaron Britton, jiresidwl. 
The following delcaatcs attcndwl : Mossi’s. H. A. Thompson, 
dohn Adams and Colin Adams ( Victoria-Beltield), H. W. 
Grant, -J. U. Strauyhn and 1). A. Profti', ( Beferverwa<it- 
injj), Kathauiel Worrel, K. I*. Carr.xl, Amos Minds and 
tiohu Lewis, (Stanlc.x P»wn, West Bank), d. L. Fox and 
D. A. Glasiiow. (Buxton and Friendshi])), H. L. Jhdiner 
and 11. Holder. (West Bank), and P. fl. Galloway (Kver- 
sham), d.Z. I’eters, .1. Aaron, H. Christian (Bcrl)ice) and 
1). 1). H aynes (Mahaicon>). with Messrs. K. M. Morgan, 
H. Matthews, I). Bishop, Dr. T. T.NDhols, the Lev. A. 
K. Dyett, .Mr. d. Fleazar. F.R., and Prolessor d. Sydn(>y 
Dash. B.S.A.. I) iiector of Science and Agriculture and 
Mr. E. .M Peterkin. 

( ’( )NFI':UKX( K W Kl.l'OM KJ). 

Mr. d. ]'). Henry weleome<l Conference to Berhice 
For man>' years, hi' said, they had been seeing what could 
he done to build up a Inidthy peasantry ju'oprictorship and 
he hoped that in this, the tirst Conference with Professor 
Dash they will make a hiap forward. 

Keplying. the honorary Reeretar^. Mr. 11. R. Baird, 
thanked the Berhice Asswiation for its imitation and cordial 
welcome. This, he said, was their elexenih assembly and 
they had been living and carrying on for a decade. They 
had begun another decade with the great pri>’ilegc of having 
the new Director of Science ami Agriculture among them. 
They werv Idoking Ibrw^ard to a great awakening in matters 
agricultural in the (blony and regiirded very lughly the 
privilege which Professor Dash had I’onfcn’ed hihui them 
in being present that day to declare Conference open. 
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CoNFKBENCK DeCLARKI) OpEN. 

In (Uvlaring conference open Professor Dash said : Mr. 
Clminnan, ladies and gentlemen — I am very ghui to be here 
to-day at the Eleventh Annual Confernce in response to the 
kind in\ itiition of your ])rcsident. I wish to thank both 
speakers for their kind references of welcome. It is very 
gnitilying to meet, so Ho<.)n after my arrival in the colony, 
suc-h a large number of j)ractical agriculturists. Tn the 
first place, I want tx) thank 5011, sir, for the Aery kinil 
telegram wliich you sent me, when in Trinidad, on the 
announcement of my ai)i)ointment to the present post. 
(Applause). 1 tiike it as a happ^ augury of the good 
relations, which, I am sure, will exist between us. 1 want, 
in the next place, to assure you that my sj miiathies are 
entirel> agricultural. 1 have li\ed among agricultiui--ts 
all ni.\ life and I believ'e T know' their luantof view . All m\ 
best friends are agriculturists. (Applause). Throughout 
my Avhole career I have not found one unphsisant incidxait 
lietweeii myself and any agriculturist. (Heneuc'd a])- 
plause). You can be sure that any ])roject, howe\er great 
or however small, that has any chance of siicccess is not 
going to be neghvtcd. (.Applause). But on the other hand. 
I am hound to tell yon that speculative ventures or wild 
cat schemes will be severely left alone. I sa.v this l)e«ujse 
I feel that there is a feeling of restlessness in the agricultural 
atmosphere that is not conducive to soumlness, and 1 am 
quite determined that nothing should swerve me from 
doing all T can to conserve your interests and the colony’s 
interests. It is probable tlmt we may not see ej e to e^e 
on every occasion — it woidd be strange if we did — but I 
am sure tliat as time goes on you will come to regal'd me 
as a real friend. (Loud applause). 

The Present Position. 

Now the position is just tliis — that haphazard methods 
will have to give place to those that call for close study 
and investigation. 1 am just giving j-ou an idea. This 
colony is just beginning its vlevelopment- Its agricultural 
possibilities have hardly been scratched. One of the first 
essentials for development is an active aud vigorous 
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Department of AMriculture, equipped witli vital 
necessiticH — not litxurieB — for the buildin^i up of the wliole 
structure of jur economic life SiaJi a deiairtment must 
be rejjarded as a sound investment, and it must be 
substantially bouse<l, if it must function efficiently. Moslem 
departments of agrieulturt* are und(‘rKoin« a chanse in 
keeping with present-day conditions. Present-day land 
problems can no longer be solved in museums and ijardeiis, 
liowever useful such institutions ma.\’ be. I for one will 
not Avant to deprive them of their value. Hut, sir, the fact 
is that the mere introduction of a idajit, f>r a seed, or an 
animal under present-day conditions is nothing compared 
with the difiicxilties and i)ui)in;'cments to Ik- surmounted 
and uiiderst(K)d in the estsihlislmient of new crops, new 
industries, neAV methods ; for a^er all, Mr. (diairman, 
ayrieulture la-imarily is a husines- — the f^reah'st business 
in life — and its success or failure must Ik* adjudjjed in 
sti’ietly business terms. 

llKCONSTIUn'TlOiV Ol' AoUK'ri.TrR.vi. Dki’artnjknt. 

1 am in the ja-cK-ess. at tin* present time, of planuinw 
a stron^4 (h-iiartment in which all the agricultural interests 
of the colony are n-c-i-iviii}* full consideration. I hcjpe 
la-fore lon^j that these plans w'ill be iH-iuly for submission 
to His E.xcellency the (hneriior. 1 mention this now 
bec-ause I hope it will sutfict- at this juncture. In tin- 
jjieantime as an af>riculturisl T apix-al to you and to every 
aijricidturist in the colony to let us unite and pull together 
and co-operati- most heartily in the w't>rk which lies bi-fore 
us, — building up tin- whole fabric of our agricultural 
interests. In conclusion let mee.xpress the hope tliat yoiu* 
deliljerations may Ik- uplifting, may be imaginative, all 
tending tow-ards that prosperity junl hap))iness which we 
80 much desire. (Loud applause.) 

The President then rej»li(-d at some length. 

The Presidentiaj. Address. 

The following is a precis of the President’s 
address : — 

Members of Conference and friends : To-day for a 
second time since its inception the Conference assembles in 



the county of Berl«c(‘, and that under very happy auapkei^ 
for those on \v1k>s(! behalf tlie conference is functioning. 

The New Dikeotok. 

On :22ud April last, it was publicly announced that 
the Secrelary of State for the Colonies had chosen 
Professor J. Sydney Dash, B.S.A., of the Imperial 
College of Troi>ical Agriculture as Director of Science 
and Agriculture in siwvession to Mr. W. Nowell. Professor 
Dash aiTive<l in the (M)lon.\ on the I4th ultimo and assumed 
the duties of his office on the next day. His is in by no 
means an enviable ix)sition, but from the published inttT- 
view he accorded to the i)reKs, it is no exaggeration to say 
tiiat in Professor Dash it seems that the colony has been 
peculiarly fortunate ip getting that tyiK' and class of 
official re«iuired to give the colony a move on agriculturally. 
The number of things that were* put doAvn pending the 
advent to these shon*s of the new l)ir(}ctor for him to dc-al 
with, are so many that an individual with a less stout 
hcjirt than Professor Dash. Avould alr<*ady ha\(“ be<*n 
csisting his eyes altout lo get out. We Fe^^ently ho])e 
that the Professor nill live up to the visione<l inter\i»‘\\ he 
actjorded to the Press, and tlnis make it j)ossible for the 
(\dony within a short time n<^t only to be capable of 
producing a sustjuned snj)ply of fruits and vegetables for 
local demands, but of esbiblishing an e.vport tnule. 

Back to the Land. 

It is gratifying to record that iti those districts where 
modem pumping plants liav e been installed and drainage 
reasonably assured, there had been a steady return to the 
land with the result that the acreage imder cultivation in 
those districts as also the ( /unals Polder, have l)eeu largely 
incretised. As a constKiuenee ground provisions are being 
sold unremuneratively. 

It should be recorded that at no ])revious time in the 
history of the colony has there l)een so determined an 
effort ori the part of the small farmers to put in permanent 
crops, Avith the result that the supply at the Botsinic Gar* 
dens has pitoved inadequate. It is to be hoped that in the 
re-orgaitisation t)f the deimrtment, the Director Avill give 
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s^TMpathetic ooneideration to the views of the Conference 
as regards tlxe Superintendent of the Botanic (Jardens, 
which were forwarded by waj' of a resolution to the Exe- 
cutive (foveminent some time ago. Then> «in be no doubt 
about its being a waste of money in having highly trained 
and techniciil officers engaged in clericiil wt)rk, wherejis it 
would make for greater efficiency to have such officers en- 
gaged in out-door work. 

Imuht. 

Surely it is not t(K) nmch to expiKit that the Governor, 
who is now a practical fanner, will bring about the promis- 
ed conference over the fJoint Rei)ort f<'r th(‘ Exi)erimental 
Farms appnjved by the Boai'd of Agriculture and concern- 
ing which the late Frofess<tr Sir flohn Harrison thought 
that the opinion of his siux-essor should lx; had. It ap- 
pears to me that the cstiihlishment of tlwse stJitions would 
not be of any great financial Imrden to the *’olony if steps 
Ik‘ tiiken to pr<x;ure a grant from the £1,()(M),()()0 TnnH'rial 
^'oteto f(vsternea industries as in<licated in the* Uc]H>rt of 
the E«H)nomic ('ommittee. 1 am greatly indebted to Mr. Cecil 
Farrar. J^ersident of the Georgetown tdiamber of Com- 
merce, tlirough whose courtesy I was in the first insbince 
pennitted to peruse the said report, or to l)e strictly wrrwt, 
the fruit s«*ction of the HejKn’t. 

Cassava Staiu ii. 

The Chambei’ of ('onimerce continue to assist and co- 
oi)enite with us. J ust a few w eeks ago samples of cassava 
storch made from (a) rain water, (b) artesian w’ell water, 
tmd (c) reservoir or creek water, for transmission to Fin- 
gland were submitted for purjwses of analysis. 

Once it is estoblished that we can ]iut on the market a 
starch in (juality equal to that sent from Brazil, co-opera- 
tive (ifforts will then be made to produce and jnit it out at 
a price to comi)ete successfully on the market, therefore 
the farmers should adopt as their slogan “ Mass Production 
as a way of Prosperity ” which is iK)S8ible by continuous 
labour and intensive cultivation. 

At present in the Colony is Mr. H. C. Sampson, C.I.E., 
Botanist on the staff of the K.ew Gardens. His visit is 
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due larjjfily to the offortw of Sir Edward Davson, Bart., 
and of His Exeelienoy the GoA’crnor. How long Mr. 
Sampson will remain in this colony is not known nor is his 
programme ; hut w hak'ver ifi done we plead with those con- 
(«rned to let him ])e given the ()i)poi'tunity of visiting the 
farms of villages in different parts of the colony and also 
of making n thorough insi)ection of the etwonut cultivation 
of which he is a recognise<l authority. It ishoped that the 
visit of Mr. Sampson is the first of a series of periodic A'lsits 
to the colony by athorities of the various branches of 
agriculture. 

Gatti.k Rkaiuku. 

Following upon the excellent, pmctieal address by Mr. 
Stanlej’ M. deFreikis, at the public meeting last year, efforts 
have l)eeu made to im])rove Ihe breed of cattle. The effort 
has not been productive of the desired r(>snlts because of 
the failure on the part of the Department t)f Sei('nee and 
Agriculture to arrange for the placing in the (“ounti-y districts 
of the i>e<ligrce sires. Thein* can be no doubt that the in- 
augunitiou of such a policy A\ill in a fW years result in as 
marked an improvement in cattle as is the ease with donkeys. 

Snows. 

Since last we met tlure took place two shows. — A 
County Show on the race course. New Amsterdam, Berbiee, 
on the Slst March and 1st Aiwil last, and a District ShoAv 
by the Beterverwagtiug-Triumph Farming Association in St. 
Mary’s school-room on 20th April. Both shows came off 
successfully under favourable weather conditions. 

Pkoduck Agency. 

The Agency in GeorgetoAvn under Government control 
is still plodding on in the face of concerted opposition by 
the middle-man. Added to that serious handicap is the 
fact that the Committee conducting it is not as representa- 
tive as it ought to be. During the year and largely through 
the efforts of Mr. E. M. Morgan, Agricultural Instructor, 
a similar agency was launched in the New Amsterdam 
mari^t. 
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VlSlTOUK. 

Durin« tb(* earlier montliH of the yesir there oarne to 
theeolony Mr. H. 'I'. P<x>ley, Director of the Hritish 
Emjjire Producers’ Orfranization and Deputy Director of 
tlie Sugar ]''ederation of the Hritisli Emi)iro. Accepting an 
invitation from the ConfereiK'c an<l accom])anied l)y mem- 
bers of tlie Executive Committee, Mr. l^t)oley made a 
hmr t>f the villages of Kitty and Alexanderville, Plaisance, 
Sparendaam,, Beterverwagting, Triumi)li and Buxton- 
Friendshii). A t the last-name(i District through the Chair- 
man of the L(Ksi 1 Authority and the District Farming As- 
sociation, it was made possible for the visitor to inspect a 
portion of the eultivattnl areas. He expressed his pleasure 
and sugg(*sted co-operation in cultivating, reaping, and 
inarketing. 

('ONCPPSION. 

In conclusion let me (‘ujoin farmers now that there is 
in our midst a live hesid or the Dejiartment of Science and 
Agriculture who will shortly formulate a sound agricultur- 
‘d policy that tlu'y should avail tlu'insehes of the services 
of the Agricultural Instructors and by means of eo-oi)era- 
tive ])lantiitg, co-operative harvesting and eo-oj)erative 
marketing, i)roduee first-grade articles. Doing that they 
Avill come into their own, and tlu' Colony beciiuse of their 
agricultural activities will become in fact the Magnificent 
I’rovinee. 
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DTSTUKJT A(iHrCULTlTliAL ACTIVITIES. 

The Kesident and District Agricultural Instructors 
have been actively engaged during the last quarter. In 
the North Western District, Mr. fC. M. Morgan is now in 
clmrge of the station at Issoroni. Experiments with the 
following varieties of (/assava have been started at this 
Station: “ Whib* stick,” “ (contention Fine Deaf,” 
(white and nsi ) and “ Butter stick wliilst seed beds of 
Seville Oranges and Limes have l)een established. Attention 
has b<ien givcni to the river and creek diinis. 

Mr. Matthews, in Herbice, has lieen impressing ui)Ou 
all rice farmers tlie gre^it importance of planting improved 
rice seed, as well as gi\ ing encouragement and advice to the 
the provision farnuTs and urging the planting of ground- 
nuts where the soil is suitable. 

On the KaHt(k»astof Demerara, .Mr. Dowding has been 
busy in many waj s. The Farmei’s’ 0omi)etitiou8, by which 
prizes are given for standing 'crops in the field have 
(xjcupiod a ixjrtion of his time, while he has also been 
actively engaged in visiting all ric<* farmers and urging them 
to make a concentrated effort to obtsiin good sewl i)adi for 
their next crop. He is also making an atteanpt to get 
farmers to keep some record of returns and ex])enses, in 
connexion with their ordinary crops. The usual routine of 
instruction has also l)een carried out — efforts at imi)rovement 
of “ land drainage ” and “ arterud drainage ” Im’e not l>een 
lost sight of. Tlie mulching of plots with rice iltSw^ has l>een 
I)ersistently urged, as well as the improvement of pasture 
lands. He has paid regular visits of inspection to culiva- 
tion, in his district including the ground-nut cultivation at 
Pin. “(Cecilia.” 

In the Pomeroon, Mr. H. B. France has l)een making 
a serious attempt to improve the station at Marlborough. 
Attention has been given to the eradication of i)ara grass 
i^Panivum harbinode) from which pest the Station suffers 
materially. He lias planted some ginger, started basket- 
making for furnishing coffee and other plants to the farmers ; 
varieties of cassava and broom -corn have also been planted. 
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IJe has visited many of tlie farms, giving practical instruction 
in connexion with coconut and coffee cultivations and has 
assisted farmers in the laying out of their lands where new 
cultivations have l)cen started. Special attention has been 
paid by him to > oung coffee plantations with a view to the 
avoiding of mistakes tliat have lieen made l»y the older 
cultivators — mistakes the remedying of which are difficult, 
if not impracticable, when the cultivation has long rcjiched 
maturity. 


Mr. T. A. Archer, iji his district on the West Coast of 
Demersira extending to Parika and including the island of 
Leguan, has been engaged in inspecting the various cultiva- 
tions of rice and discussing with growers the urgent necessity 
eradicating bad seed iKwli and sec'uring selected seed-padi 
from this Department. I’lic provision farmers have not 
been neglected, and good and sensible advice has l)een 
given them in connexion wdth their crops. 

Mr. J. M. Antrobus, in the Polder District, has been 
occupied with the Fanners’ Competition in his District an<l 
has visited most of the farms, giving advice as to the prim- 
ing of coffei^, cacao, and fruit trees, the improvement of 
drainage and the ])lanting of ground pi’ovisious. 

Mr. H umphrys, on the Flast Bank of the Dcinerara 
river, has lieen urging the importaiK-e of more care being 
taken with coffee and cuaio and the selection of coconuts 
for seed puriioses. The imiHirtancc of better tillage has 
has been stressed as well as sanitation in coconut fields. 
Rice farmers liave also not been neglected. 


Mr. R. R. Ross on the West Coast of Berhici* has 


been pointing out to his farmers the need for rotation of 
crops, has been urging where conditions are favourable, the 
cultivation of ground-nuts, arrow -root and bitter cassava, 
the necessity of giving more attention to their permanent 
props Slid the peed for sanitation in coconut fields. lu 
pertaip parts of his district he lias been endeavouring to get 
farmers to extend their sweet potato areas. He has also 


been yery busy amongst rice farmers and has pointed out 
the advislbllity of obtaining selectpil seed pgdi from thy 
Peprtment. 



m 

■ Mr. Fin^^bn the ’«pper Corentyne has been occupied 
■with tbe rice' ’famers’ In his district. ‘‘T^e impoilitkce'of 
obtaining their seed padi through the Departm^t ^Iws be«x 
unpresBcd upon dl growOTs. ■ . ^ • . 

Mr- d. M. Cush on the Berbice river ha^ reported on 
the poor quality of tlie padi grown in his district. 
has forced upon rice growers the need for obtaining seed 
padi from the D(‘partment. He has also insisted upon 
better tillage* in provision ‘ beds ,[ and the necessity for 
making an oft'ort at planting more coffee, fruit and other’ 
permanent trees. He has iMjinted out ths^t the area in 
plantains shoubl be less, and more acres should l)e devoted 
td sweet ixitatoee, yams, pumpkins, oddoes and l^uias, and. 
various pesis. He* has plead^ for more jnter^st ih poultry*- ‘ 
raising aiwl pig-rearing and has given sound advice ju this 
direction.' 


Mr. li.Pasea on the Esseqiiilxj coast, lias bet'iv* em- 
phasising the iuii)ortanee of selt'ction of seed in connexion / 
w’ith rice-padi and eexionuts. On tKe larger properties he 
has instructed on the necessity for more mechanical' 
appliances. Advice h&s also been given with respect to 
the removal of ‘ bird vine the ])lant'ng of,,.groui;id-Mts 
and the early planting of riQo. ‘ , , • m* 


, Mr;, Wilson, vtthose work' is ainongst’the ' Islaikfs dt 
thp lEssqquilx) river with the 'exception of ‘Ti'^gudrf,* Wk 
l)een pushing tlie Cultivation of'grO'ttnd-ilufs.' ' The lifews^- 
ity for rotation of crops hatf not escaped his attention Ithilst 
he has urged the seleetion of seed pa<li forthe’ nekt 'crop. 

• ■ Mr. Haynes, in the Mal^ca-Mah^igfjpy^ ari^s , 

giving hints on ; the* improvement^ of fanners’ .rjpe^c^jfPSfji 
practical lessors 'in the pruning of fnqt| a^ otijief, t?ofs, , 
grbwing'of groui^d-nuts, the imj^rv^rpept;9^ <^8infigq,pjg(^,,.) 
terns, the*p|;pparatlon of prodpi^ for-jgwk?)t,t^d 
interest in various other waya.'^’ , ,134),-, 
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EXPERIMENTAL FIELDS. 

'I .1 

. ■’ ^ ( ' 

‘ ‘TKe rice crop at the Experimentiil Fieldb lias, been 
reaped and has given excellent returns. Over 300 plants 
were selected and collected s(*parately for starting progen> 
row plotsi, for ti^ie pyrpose of obtaining pure strains,, and 
^eed padi is now available. , , 

'a start has Ijeeu made witli a eolltvtion, of bananas, 
plantains and csissava for the puri)ose of study. 

A bed has lavn planted in jalika .• s for ext)erimenting 
\vitli the preparation of pa))ain. 

A series of vegetable plot5> is l)eing laid out for the 
purpose of testing hniiorted seed. 

A start has also been made with the planting of 
grmi dressing i>lots, but th(‘ work has been handicapped 
twhiii' td' contiguous dry WeSlthef. ' ' 

k J J » I * ' 

• His Excellency’s ground' nuts have Inkpii reaped and 
lartc giveii a fair return. The' N’irginia Butieh has Ijfee'n ‘ 
the mOiW satJfSfartOry a'S’ regard** yidd aild tin* etiaicftt to 
Itarvesl. The ‘rtftiner'' Varieties coiltintle tortm kftd' thdr 
lAain crop is ripe thereby producing nuts in all stages bf ' 
nto*iritr;i • ' • . , . . I 

I < » 

A limited quantity of V irginia Bunch sei*d is available 
for distribution at 10 cents per lb. This may be l)ooked 
tllSbngh Riisldeht Agricultural InJ^tmctors 'whb’have 
been notified accordingly. A few estktbs have planted ' 
on a larger scale and have promised to let the Depart- 
ment have their crop for distribution, if required. The 
is '<etttdlng into 'riegotiatiOnsS with an implement 
mSIllifeidtofeg*' c6fti>any to supply tlu* Department, if 
p£Mfdble 'free of eftargi, with'a p^hut ‘pldugh and other' 
mechanksai implements for experimental work in peanut 
cqltlvation and harvesting. 
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Pin. Cecilia, East Coast, the Govenor’s plot which 
ineasures 1.7 acres is being developed as a sub^station, 
there being no sandy loam soils under the control o£ the 
Department. The land is being prepared for tobacco, 
pineapples, peanuts, jute, soya betins, onions, cover crojjs, 
etc. Ten varieties of tolracco and two viuneties of TeneriflEe 
onions have already been started in specially prepared 
nurseries. 

Three hundred bags of selected seed padi have been 
purchased in Esse<iuebo so as to enable rice fanners to 
obtain a larger supply of seed than is usually available 
at the Botfinic Gardens. E.M,P. 


WORK IN THE BOTANIC GARDENS AND 
NCRSERIES, 


During the iiast (luarter hortieultural activities in the 
Flower Garden sec-tion were pushefl forward. The shrubs 
in the beds and 1 orders have been pruned ami the sur- 
rounding iJara])ets prepared for the planting of annuals and 
l)erennials. The progress of this work however, has been 
somewhat interrupted by the continuous dry w'eather. In 
connection with the planting up of the parapets, a plan has 
been draAvn up to mass, on the edges of the beds and 
borders, brightly-coloured subjects purely for effect and 
also to maintain a continuous display. 

In order not to upset the floral scheme of the Flower 
Garden, arrangements are being made to select special sites 
for the growing of flowers for sale to the public. 

Much progress has been made with the r^ovation of 
the lawns. One section has been completely renewed. 
This wrea has been ploughed, raised and levied. The 
cultivation of Bahaipa grass {Cyno^n dactylm) to car$»et 
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the surface of the plots is receiving attention, and has al- 
ready begun to be effec-live. Tlie sections Avhich were 
improved last year are ))eing maintained in good order. 
When the other sections of the lawns are renewed the 
general aspect of the Gardens will be greatly enhanced. 

Unsightly trees of s]K)ntaneous growth, and all laulc 
vegetation around the lakes are being cleared to improve 
the water scenes. Openings have already been made which 
lend pieturesqueiiess to the scenery of the lakes. Shrubs 
and piiluis which blocked the vistas of the gardens have 
been removed and transplanted. A fine prospect is noAV 
obtained of the water lilies as tl)e circular bed situated at 
the head of the main drive is rounded. I’o enjoy this 
scene a visit should be made in the late afternoon, or scx)n 
after sunrise just when the Victoria Regia are in the prime 
of beauty. Another pleasing sight as one proceeds up the 
avenue is that of the Pink Lotus Lilies statiding erect 3-4 
feet above the water and looking like giant tulips. 

The grounds approaching the lakes' are being cleared of 
noxious Aveeds, and the vistas through this section of the 
gardens are also being improved by removing trees, and prun- 
ing av ay overhanging branches, which obstruct the \ ieAv. It 
is desirable that these grounds be maintained in good 
order to harmonize with the lake (‘ffects and to improve the 
approaches to the lily ponds of the Blue Nymidiaejis. 

Nurseries; — Jn the ornamental section the stock o^ 
plants is being increased for sale. These include Maiden Hair 
Ferns, Begonias, CaJadriums, Authuriums, Alocasias, Orna- 
mental Shrubs, OrfAtons, Hibiscus plants and several kinds 
of imhns. 

With a view of improving the fruit culture in the. 
Colony, propagation of budded and grafted plants is receiv- 
ing careful attention in the economic section of the 
Nurseries. Several hundred seedlings of citrus plants have 
alrewly l)een basketed to Iac used as stock for budding 
piu*poses early next yesir. A further quantity of seed is 
being sown to maintain the supply of stocks as budding 
progresses. At present the budding and grafting of avocado 
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pear plants and tlie graftin^t of mangoes are being proceed- 
ed with . In consequence, the Director has issued instuctions 
tliat po seedlings these kind of fruit trees are tt> be sold, 
it ii) desirable .that onl^ reliahle and known kinds' of 
Peai-s, Mangoes aitd, Citrus Kruits are to he cfultivttted^ S#%s 
to ditqJaqefliei seedlings nhich are now offered for salet 

To cncomage, too, the cultivation ol vegetable garden* 
h\g and to, improve on tlie prodxMie wliich is at present 
grown, thp xlepxirtnieut .has imported, for sale a coUecdon’of 
vegetable seeds includinK Tomatoes, Cabbages, 'Beet, 
l^aflisJies, I,ettw<‘e, .etc. The seeds are jwrcelled out into 
l)^-kets to suit purcliasers and can be i obtained from tJie 
, Resident Agricultural Instructors stationed, at New Am*ter- 
dme», Berbice, and on the East Coast, Demmira, also at fl<»e 
, \'’egt‘tablc Products Depot axid at the Botanic Gardens. It 
48 c^spccted tliat twrket gardtaiers will avail themselves 
of obtaining .seeds of proved quahty, and even those wdio 
iitanituin hotpe gardens should take advantage of this 
oi»portunity. , Thu idea of uontuming tlie importaticm of 
fresh \egetable seeds Mill depend on the success this trial 
shipment meets with, and future exiienmental work in this 
.regard. ’ • ‘ 

A. A. A. 


-^-==^•1 ■'■’'-'■O' 

' PBP^PABATION OF CASSAVA STARCH 
• ■ > ' ■ aNI) TAPIOCA. ’ ' • ■ 

( r .1 ■ - . - 1 .. > ' ' 

('assava Starch, sometimes knov\n as Brazilian aitoh"- 
root, IS iiroduced on a considerable scale in Brazil, United 
States, Indies, "Vji^est .Africa, and elsewhere. The 
chief , centres fqr ,tbe prod^tion of Xapioca are Malapi, 
pi^tch. East Indies, and Bradh , . . . ^ v 

, The prooeeees of luanufacturinig these two products 
^,id^QtiGal up to a certain points They-consistof ess^* 
dn grating the < cleaned roole eufficiendy -finely to 

{ \tt i ' 


1, J » 


*i+ » 
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break the cell walls aud so liberate the starch, which is sub- 
sequently separated fi:<6m the' -fibre and' collected in tariks 
water. !For industrial purposes the starch is then dried, 
But if- tapioca is to’ be made, the wet starch ia placed on hot 
iron plates, which cause the g^aih^ to gelatinise and ad- 
here together in lumps. 

The machinery rcciuired depends on the quantity 'of 
roots available. On a small scale all the work ein be carried 
tout by haftd, but whri*e lar^e quantities are'dealt with, 
power driven ifiachinefy niust be used. In either eahe" ^e 
first essential to success is a plentiful supply 'of pure, soft 
water,ofree fi-oni iron or peaty matter. Rain water is 
preferable, but artesian well-water am be used if the iron is 
removed by aeration and filtration. Lamaha, river or 
trench vVater should not be used unless clanified. and made 
(X)loi^]ess by one of tlic methods used ff)r ren^oving iron 
and organic matter. (T’/u'.s- Joarnah Vol. XV! No. 2 piuje 
16V. ) Unless the w ater is pure the stiirch m ill he of infer- 
ior quality. Anotlier essential is that the roots must fjc 
freshly dug 

d'here arc several types ef uuu-hines emidoyed for the 
preparation of cassava starch, and speaking genei-ally, all 
the machinery used it! a poUito starch hictoryain bo em- 
ployed for cassava, ahhough slight modifications in the char- 
acter of the grating er pulping machines and of the sieves 
is necessary, cas.sava roots being more fibrous than potatoes 
and the starch grains smaller. 

The roots an-ive at the factory in all si/cs. The larg- 
er ones are usually peeled, cut in pitws, and put into a 
cleaning tank. The smaller roots arc placetl at once in a 
washing machine, from which they are transferred auto- 
matically to a hopper laiding to a pulping machme ruii- 
ning at a liigh speed. The pulp is carried away in a stream 
of pure water to the starch separator, but is sometimes 
further treated in a mill to complete the disintegration 
of the cells and ensure the maximum 5 -ield of starch. The 
starch and water from the sieves are run into large settling 
twiks. The dear water is run off, and fresh water added, 
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the starch being stirred with iwddlcs either by han^ 
mechanically. This process is rtipcated (several times until 
all foreign matter has been eliminated ; the starch is then al- 
lowed to settle ill tanks of water. 

There are several other processes for the extraction of 
the starch. 

Samples af cassava starch from the Gold Coast and 
Natal have been examined at the Imimial Institute with 
the following results: — 


From Gold Coast, From Natal, 

J^er cent. Per cent. 

Starch 77.6H S6.07 

Moisture 21.68 13.84 

Ash 0 06 0.00 

W.F. 
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INSKl'T NOTES 

TkKMITKS O.N THK (tIoLJ) C’oAhT 
AND MkASURES KOK THEIR CONTKOD. 


Ill a “ Keport on The Economic Imi)orlance of the 
damage* dne to Termites or White Ants in Accra and 
Achminota on the Oold Coa<«t and the mctlu^cU h,\ Avhich 
this loss may lie curtaile<l, ” Mr. A. W. J. Pomeroy, 
Medical Entomologist, Medictd lleseiirch Institute*, Oold 
0<oast, gives a detsiilcd a<*count of the Termite^, or “ Woexl 
Ants” as the.\ are callenl here, of that part of the (JohV 
Coast. The ivport has a deal of inlonnation that is of 
imiK)rtan<!e to all tropicsil c*ountries not onl.\’ on tl»e Inology 
of these insects, but alv) on the means of combating them 
and the mesisures to )>e adopted in rendering buildings 
less liable to attack 

Mr. Pomeroy as the result of his own iiu cstigations 
as well as from a survey f)f the vork done m the ])aht, 
submits tlmv conclusions which appear i)re-eminent. 
Firstly, that the biol()g^ of these insects is so different and 
so coniidex that no single specific means 'of artificial or 
natural control is likely to be discovered which will prove 
efficacious against all economic species ; secondly, that the 
damage can l)e reduced bj' a combination of methods 
nameh : — the material endangered must lx* rendered in- 
aoceasible or as i-esistont a.s jxissible and tin* continuous 
maximum elimination of the main souire of infesUition 
must be carrie<l out at the wm (* tinm ; thirdly, from the 
results obtained it woubl appear that there is \ ery g(xxl 
evidence that a definite economic lUTtfit will lie shown if 
the project is carried out on a sound financial l>asi,s and 
W'ith proved methods. 

Part I. of the wixirt will l>e touched upon only briefly 
here. It consists of obaen ations on the most imixjrtant econ- 
omic species of the district, an account of the establishment 
trf a nest, and observations on the construction of the nests 
of the vwrious species of the insects. It is somewhat 
startling to note that “ It is almost impossible in Accra 



an<i Achminota, to fiiui ten square yards of ground which 
does not exhibit some signs of Termite activity. ” The 
section concludes witli a- list- of -55 species of Termites 
found on the (lold Coast. 

Part 11. deals with the possibilities eliminating or 
materially reducing the incidence of Termites in the area 
imder discussion. The infestation of two areas of 55.6 
afcres and 64.3 acres in the town of Accra is estimated at 
.3. nests and 2.6 ‘nests -i^r acre which were of -sCrious 
importance-. ■ It is iiointed out that the destruction of the 
nests alone will not secure immunity, and that the treaty 
area shoidd extcjud at least eight hundred yards beyond 
the point at which immunity is required. 

■ The iuethcKi used in th^ ei^ication of Terrijites from 
occupied land consists of (1) brerthing up' the nests with 
explosives, (2) ■ subseciuent fumigation of nests when 
necessary, and' (3) ploughing the land and treating with 
yarious innsons. The large cunical nests Avhich oftdi 
stand several feet high, and winch have the interiorjiollow 
and partiallj' filled with a comb-like structure of cemented 
earth, can be effectively and ch^ply destroyed by treatment 
with fumes of burning sulphur and arsenic intrcKluced by 
a JJniversjd Ant Exteriiiinatioii. 

The composite nests on account of their structure 
cannot be fumigated until they hgve been thoroughly 
shattered." For this purimse Gelignite 1ms been found to 
be i the cheapest and the mopt effective explosive. "Holes 
are "drilled in 'the nests by means of a ftpecidly constructed 
hand amger^ being arranged jU'ound a Centfal 'perpendicular 
hole thi^ fwt six incho.s deep, whUe the 'lateral hdlesare 
"three feet deep and drilled at an angle of fort^-hVe degrees 
(45°). The charge in the' central holers provided with a 
longer fuse so that this explosion takes place last allowing 
the charge to form a crater in the centfe. ' 

Fumigation i« not al way* necessary and this -cannot 
be ascertained' until the nests have been blown up, ’ When 
necessary the methods advocated are, the fames of bumipg 
sulphur and arsenic, hydrocyanic acad gas, 'an^d^ chloride gas. 
frtsto a cylinder. The last md;hod 'has not actually _ -been 
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tried, and of the two former tiie hulphur-arbenic ife the 
most successful. . . , . , 


After the nest has Ijeeu desti’oyed and ftimigated it 
is necessary to treat the ground with some poison such as 
sodium arsenitc, sodium eyani<ie or arsenic mixed with 
dry earth, Band,yjt?r preferably, road dpst, 

Part I'JI. deals with tlie prevention df Permite attacks 
and the destruction (tf Termites in buildings^ So far thdre 
is 'no tlbhnite prcxjf of aiiy sp^ies on the (rold Ct)a8t which 
can infest a house by the introduction of the sexual winjgfed 
forms, and the common econtmuc si)ec‘ies arc all subterranean 
in their origin. ' '' ' 

Houses can be built that w^th a modicum of csire and 
attention will remain free from Teimite attack. These 
home's are built on concrete pier*' each snrroimded by ■ a 
zinc course at least six inches in width, sot iji a belt of solid 
wnent at an angle of 45'^’ and eontim^oni^ , around each 
pier. The Tonnit(,*s are unable to construct galleries o\ cr 
the sharj) edges t>f this cvurttc, and y,) gain Recess 
to the building proper. The approaches and steps niuot 
be ^uar<iod in the salJie y^ay and no communication from 
the grojjnd such as creeping ^ ines, unguarded pipes, etc. 
be jpefmitted. Kaise(| buildings of tips type are c*ostly 
Avlien coi^iparod p ith other types built on the grt)uwd, and 
a t'ypp ijec*ommeTidod as affording consi<ler<vble protectkgi 
altliQUgh.jiot immune fropi Termite, attack is that desorihed 
by Snyder in T’^. S. Dept. Agrie. Bull. 1472. 


The flefeets likely to occur in c'oncrete wnsttuction 
are then, dealt witli. llccomnicndations follop on the 
treatment of hea^ily’liBlie&ted buildings. ' It is suggests! 
that in- badly infested areas ix)isoned baits (onwsting of 
waste wcKxl saturated with 10 per cent, of sodium arsenite 
be tried. It has l)een proved that Calomel is an effective 
pcuson and twang insoluble imsses through the excreta. 

and the dead bodies arc eagerly devoured - by living 

Termites. 


" ' The report condtides witli a summary, 11 pWes and 

, ’ ' L.D.C. 



VETERINARY NOTES. 


DISSKMINATIOX OF BOVINK TUBFKCULOSlS TO MAN. 


The relation of tuberculosis in animal fo man has 
received considerable attention. In 1895 Rich reported 
five cases of tulx'rculosis in man where the disease could 
be undoubtedly traced to the use of milk from tubercul- 
ous animals. In 1897 Bailey of Massachusetts Boanl of 
Health reported cases of tuberculosis in children of non- 
tuberculous piirents, in which the tuberculosis could be 
undoubtedly tnice<l to milk infection. In the same year 
West rei)Orte<l that two childrai of Luther Bridges had 
recently died from tuberculosis, which was due from 
drinking the milk from a cow which, uix>n being killcel, 
was found tol>e the subject of extensive tubercular disease, 
largely localizwl in tlic udder. 

Five of Bridges nine children were at the time suffer- 
ing from tul)orculosi8 and several of them very ill. Now 
Rich reports the case of a farmer undoubtedly infected by 
milk from a tul)erculosis cow. His case was for six week'- 
mistaken for typhoid fever. Shortly after his death in- 
testinal tuberculosis was found in one of his children that 
was taking the milk from a cow with a tubercular udder. 
The father had used this milk in quantity even during his 
illness. The child luwl been removed when the father was 
taken sick and was i)robabl.\ not mfected from the Fadier. 
It died from tulaTcular meningitis. 

In 1894 Smith reported a very careful study of die 
autopsy of a tuberculous herd owned by the Soldier’s 
Home near Wjishington, which had been tested by 
the inspectors of the Bureau and upon which careful 
autopsies had been made. 

This Avas one of the herds Avhich had served for an 
experimental study in determining the value of tul)erculip. 
Smith noted very carefully the location of the tuberculous 
lesios and the probable sourgp of infection, and concluded 
that the infection of tlie mesenteric glands showed tilat tlie 
tubercle Wcilli must have obtained access to the body by 
way of the disgestive processes, and perhaps at the same 
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time the aminal may have inhaled bacilli, and a second series 
o£ infection been started. 

Smith rei)orted a careful, comparative study of the 
bovine tubercle bacilli, and the human bacilli from sputum. 
He made careful morphological studies of the builli taken 
from human sputum, and of various bovine bacilli, and 
noted differences in the virulence of the disease from the 
various germs, the lesios which were pnaluccd upon ex- 
perimental animals and the like, and brought out many 
other iKjints which would indicate the possibility of a 
great many varieties t)f bacilli, and suggested many 
possible, important lines of investigation in the study of 
the l)acilli, from various sources, Ixith animal and human. 

Trudeau and de Schweinitz had willed attention to 
the fact, that the environment and food of the germ in 
different animal Isidies mighl inttuenee its aiipeanince and 
pathogenic properties v(*ry materially. 

Smith called attention to the differences in the 
morphologiwd appearances of tulKTcle bacilli obtained from 
sputum and from a cat. ivhich seem to bcreadil> ac'counted 
for by the change in the mitritiv^i' m<“dia, ui)on which the 
germs developed eitlier inside or outside of the animal 
IxKly. As some animals are mon* susceptible to 
tuliei culosis than others, and as i)ractically almost all 
animals can Ixj infected with tuberculosis, it would 
seem that there must lie a iMissibility of more or less 
vinilent or attenuated varieties of tubei'cle bat'illi being 
established just exactly as a plant, the habitat of which is 
in a warm climate, by careful selection and cultivation, lie 
pwlually accustomed to more seven* surroundings. 

Whether we accept, however, the idea that tulierculosis 
is oommunicated from Cattle to man very readily, or Avith 
difficulty, the fact remains that this disease amongst wittle 
is the cause of many dangers which should be avoided, 
Not only is it necessai’y to destroy tuberculous animals 
that are the source of infection for others, but it is also 
necessary to disinfect the stables thoroughly licfore they 
are used for housing healthy animals and absolutely to 
prohibited the attendance of tuberculous individuals upon 
healtiiy cattle, ‘ ‘ 
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., ROTATIONMKilFwGROPsi V . 

,tAi ^ ft * , i t ( /. /<> I V (M t < ♦ ^ ^ ’ 

r<* * . 7» ' n* *< Jm -* c » ^ 

7 %(? ' fottowiivg instrucUv/e addr^ read bif l^r[ 
L, A!‘ Briiritop, ‘Manager o^ite St Aitgustine^Mfperin^nt 
Sf^ion^^dt a me 'eti'iw of the Agricultural ‘Soctetg ff *trin^- 
dm aud'^obagb held on th^'lSfli'pctober.—Edi^r, ^ 


' ' '111 all'‘citilisc(l 'countries' iv'hSi’e the' value ' of lan’d'iV 
higlVhrid in (iiiifleflheh'ce th6 net'essitj- f6r a Waiimbm crop^ 
ptfcdttctlon her unit of* land ik iinperttiive, 'the kliOwle^e of 
this soil iind bf the ednditionk b6st sUited to'each'^rop, gain^ 
thhiugh th6 ateuniulaW eyh^rience (Tf generations of prac- 
tical agriculturists, has| evolved ainongijt'.'^ther esseiitiAl 
a^icutural practiejes^ tlmi' of crop , j , ’ , , * , i 

*' , ^Jp less ^dv^ced .copniries, par^ularly w ,tpe tpt^jpe^ 
Avh^re fejrtile l^nd is plyiitifnl pp4 phe?vp, and.^perlent^ihas. 
not yet yo-ordinatefl the kupv^ledge pf , soils, aipl, oouditiops 
tp the ,8a,nfe pxteut, rotsition .of CTpPh i,ef seldppi pnictised, but 
instea(1[, iWfliat is aptlj .tcnned “ Ijand j^otgtiop ” or “ Shif.t;j 
ipg^ Agriculture,” is. resorted ti0,90 as tp ipaintaiu, 
fertility of the 8pil,^when it is in of l^eiug iinpairejd 

by tlie continuojih cpljtivatiou of qpe enjp, , , 


:.Xhi8 fortn of rotation has generally* been adopteii in the 
early.deveiopmertt of new countries, and as it is 'basedon the • 
same genemltprineipleH asert^ rotation, rizr the maintenance.' 
of soil fertility’, mid the avoidance lof plant diseases,, lihere is 
jnpti^cartion,fcyr its practice irbere the areaof .cultiv^le land 
is^inore j^an)^U0icient.to suppoi^.tlae populaticm.. , >• .i 


■ . ' j^itli ri^e (ftcr^e of pjppulal^a, jiioijjev^f, the,pe^ foif a 
less wastefiil use of the Isu^d and> 4 ^. 9 tber meapsip.^- 
malptajuii^g ‘the feisty of t^,soil juna^„ope cfic^ .^irove t 
inad^imt^ tlie adyanta^^s to ^ a proper^jya,. 

teip of crpp ij?fm^ipgly.^fifV^»t. 

.....lAs shifting agriculture and crop rotatic^^aita tiie' 
same r^ult, some consideration must be given to the fcanttm’ 
practice before dealing in detail with the Utter, 
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Shiftang agricultare or rotation .of , land folloiKSiv®!?. 
closely the methods employed by nature.in!i)pjldifigMB' veg- 
etation; |t ^B^res^jt^e. f^itditj^.c^jtheiwiil.hy avoiding the 
constanit, di^i^ (>n. plant fopd entailpd in.-th^uPOfttimwaua 
crtimng.q|, op^acca, a^d i^nces.^e jppssihihtiea 9f. damage, 
td^me prqp^l)5’ liannfwl .l^cteria, fpij^g i,, and insecta. All. 
o|>,6ervanit pljante?? rar*^ ..fainiiljai*.,,w»ith.,the..,Yai‘i!ition fcom. 
SjBa^n tQ 'WO’A. W id ft .s^rkvi o^,yeaj:ii^ ofithe vegetation 
on,|soil that }8. un>;nltivatft;l,,t)ic l,o>v .grov'ing isveeds and. 
g^pses give place, ^aocoijdhig , to.., diei nature of ;the soil, to. 
tajl^r ,.and,(jn.cculeiB, or.fxw^er .gj^d ,l>aTdic« nlanK. wbiel» 
are^ suceeedft*^ b.y. wft Pt; hard . stemin*<d hnshfs., O.(afcrajo), : 
anvjagst vjrhiph.MwAf gfdiving.spft .ittanmed tReos spring up, > 
tp'be .fohowedt ii,(;,tht5.Wirlieij grqv'th,di<Ps,.v.ut by, hardier, 
stemmed trees, .,\}t;hiyh „ .ultUuatelK. lot‘,in thpi forest ;. ihv 
changing the enltivatioB fj.H)m,<}iMi piece, of .laud the fertility 
of which has (le.t^jriprati.Hf, .fo ajW piece whose fprtilitj' is 
ui4inpair;ed, and leaving thp .first.piecc uncultivated for- a > 
m 9 j;e_. or., less .extended - period, i. the. farmer >is followiflg- 
natui^lsiglan for the rejuvenation oi' the- -soil, hut nature' 
in .this -method may be eccaioraically.wastefuh so that the ■ 
liipit tu \MlMuh thehniitcd-view of man, )ft«verbially •ewndoy*' • 
ed -js govcr.taKl.byiitho time necessary for the4«»il to regains 
itf. formen: fertility, eloedy coni>ected' -with which -is flhe' 
amount of cultivable land in relation to the i>o]mIation, iin‘1 
other words tlie unit of land neeeswiry for the supiH)rt of 
one unit of the^.l^ppulafiou jpnst ho ..niultiplied by the 
nuniber of,year.s r<^uired for the rejuvenation pf that ft®**? 
thhf^. If if “r^ilires .eight years fqr ,tlie soil tp recuperate 
afifl otie “acre can ’^i^pport one individual for a jicar, then one , 
sdtiare' 'milp' pf edunti'y can only support eighty persons 
undfer a systeth of .land rotation. ; _ . . „ . ‘ 

Tt can therefore be readily- imderstood that. l)eing based- ‘ 
on soimd agricutural principles', ’ the «se 'of this 6'y'^tem can 
be fuUy justified in thinly .populated .oouittries^ but,’ that it' 
wasteful both in land ‘and ‘titrte when the -popu- 
la^ji jnereasps .beyond a certain ’limit,- that the general • 
ii^yvei^slimgni ^f country rahst foHoW, atid'the need** 
to’*’*ConBerve the laud to enable it to support the larger 
population becomes so insistent, as to call for a change ip 
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a^cultural methods, rendering the adpotion crop rota- 
tion, tije only means by Which this can be successfully ac- 
cGonplished, imperative. 

The agricultural development of the maiority of the 
West Indian Island**, justifies tlie bdief that they are 
rapidly approaching the day when the foundation of their 
cultivation will be based on a carefully vvca-ked out rotation 
of crops. Increase of population, however, is not the only 
cause which has stimulated this agricultural development, 
the causes are diverse and vary in the different islands and 
even in different districts of the same island ; m this 
connection it is signifimut that in Barbados, one of the 
most thickly populated regions of the world, where agrcul- 
ture has reac-hed a much higher development than in any 
other West Indian (’olony, insec't i)ests and diseases of the 
sugar cane have l)een brought under scwne measure of 
control by a motlified system of croj) iv>t!ition. 

There appears to Ih? little room for doubt that this 
Colons’" is faced with similar problems, not only in its major 
cultivation, sugar cane, but also in the minor crops of the 
small fanner smd peasjint proprietor, it is therefore 
necessary, that serious consideration should be given to 
any suggested changes in our present methods of 
cultivation which W’ill help to solve, some at least, of the 
problems that confront us. It is with this object in view 
that these notes on tlie rotation of crops have l)eeu 
prepami. 

OiWKC'f or Ckoi' Kotatiox. 

The object of crop rotation is to keep the land in amtin- 
uous cultivation at a minimum cost, while maintaining it at 
its highest point of productivity. By taking advantage of 
certain establish facts with regard to plant life and the 
nature of soils this object is attained. These facts, and 
the advantages to be derived by utilising them, may he 
briefly summarised as follows. 

1, Different plants utilise the inorganic elements of 
the soil in different propotionti, and also di^er very marked- 
ly in their capacity forabsorWng their food constituents 
from the soil. The proof of this is to be found in the feet 
the comjxjfeitipp of the ashes of all |)lants is not 
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same; thus it is found that some pknts fonhiiiue a large 
jwrportion of potash and phosphoric acid, others, wlule 
requiring less of these substances, absorb nincb silica, and 
yet others assimilate lime or magnesia in larger (|uantities 
than any other of the inorganic elements. For example, 
the amount of potash taken up from the soil by iK)tatoes is 
about twice the amount rtHpiired by cereals such as rice or 
maize, while these latter assimulah* nearly three times the 
quantity of phosphoric acid that potash will ahsorh, again, 
rice takes up 100 per cent, more silica, and maize .50 per 
cent, magnesia from the soil than pohitoes do, and legumes 
(beans, clover, etc.,) require from to l.S times as much 
lime as is required by most root crops such as i)Otatoes, 
mangels, etc. It follows therefore, that as eac'h crop 
requires particular substances, cither in special (luantities, or 
in some peculiar state of combination, the possihilitiy of the 
soil being able to supply them is increased, the longer tlie 
interval that is allowed to elapse, Iwifore the same, or a 
similar crop, is grown upon it. By alternating the various 
crops one with the other, the accumulation in the soil of 
any particuliar substance’ favourable to the crop it is desired 
to grow, may l)e ensured, and the Imlance of the manurial 
ingredients in the soil can be maintained for an almost inde- 
finite period. 

2. The depth at whic-h roots draw’ their nourish- 
ment from the soil varies with the kind of plant. 
Cereals, many legumes and some grasses, maize, 
clover, alfalfa, sugar cane etc., draw’ much of their 
sustenance from the subsoil into which their roots penetrate 
deeply. On the other hand the majority of root c‘roi)s 
potatoes, tanias, etc., nourishment from the soluble c<msti- 
tuents of the surface soil which have been left more or less 
untouched by a previous deep-rooted crop. The advauttigc 
to l)e gained from this fact is, that the various layers of the 
soil can be rested, by alternating a sliallow-rooted w ith a 
deep-rooted crop. 

3. Some varieties of plants wdiich store up certain 
elements of plant food from the air or soil, are directly 
restorative to the soil, others are indirectly so, by being 

to the live stock pn the land. Chief amongst 
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the former crops are legumes with their power of storing 
the nitrogen from the air in the nodules of their roots, thus 
increasing the nitrogen content of the soil after the croj) 
has been reaped. As nitrogen is the substance which is 
soonest depleted from a cultivated soil, the importance 
of a leguminous crop in the course of a rotation cannot he 
too strongly cm|)hasi^ed. IManls whif'h (‘.\(‘rt indin'ct, 
restorative ayction on the soil arc usually fodder (•ro])s, the 
action being the results of the return to the soil of the 
manure which has been recovered from the live-stock wlii<‘h 
have been fed on the crop. The value of such crops do(‘s 
not depend on an immediate ('ash return, hut on the return 
to the soil in the form of manure of th(' greater part of the 
plant food constituents removed by the crop, on the ssiving 
in the cost of feeding the live-stock used for cultivating 
the land or which are raised for sale, and, in the latter 
Ciase, on the suhsecpient sale of stock. 

Either a root-croj), mangels, potatoes, turnips, etc., or 
a leguminous crop, peas, beaus, ('lover, etc., may be grown 
as a fodder crop. The former kn()wn as fallo^v, or cleaning 
crop, affords the opportunity which has not occurred during 
the several years the land lias been occupied b.\' other crops 
aften of an exhausting nature, to plough deeply, stir and 
thoroughly clean the land. Further Ixaiehts an'derivi'd 
from the large amount of organic material at once I'cturned 
to the soil in tin; h'aves etc., the large amount of fcxid 
produced, and the richness of the manur(' obtained from 
animals fed on nxits, from which they return only a small 
proportion of the most imixirtant manurial constituents. 
Legumes may U* claswified as restorative crops, on account 
of their power of adding nitrogen to the soil, which when 
ploughed in green, they also enrich with organic matter, 
in addition, they provide, in peas and beans, a concentrated, 
and in hay from clover, lucerne etc., a bulky staick feed, 
and the soil reaps the l)enefit from the animal droppings 
when stock is grazed on the land. 

4. The value of the crop residue, differs with the 
kind of crop. Legumes and grasses yieW the most and are 
richest in ferrtilising constituents ; cereals, while leaving a 
large residue are j)oorer ip these constituents, and root 
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crops yield the least. As this residue is the chief source if 
humus in cultivated soils, it is important that the nature of 
the crop in this respect should he considered when allotting 
it a place in the rotation. 

5. Tlie insects, fungi, and bacteria which attack plants 
vary with the kind of plant. Tiider natural conditions, 
owing to the diversity of plants contained in a given area, 
a certain balance is maintained between the plants and the 
pests insect, fungoid, or I)acterial, by which they are liable 
to 1 m‘ invested. On land under eultivation of plants of the 
sam<! variety, this balance is more or less upset, by the 
massing tog(ithei‘ on th<‘ same* land i>roviding a ready fo(.d 
supi)ly or host for any insect, or disease peculiar to that 
variety of crop ; further o|)()prtiinity for the rapid increase 
of the pest is giv('u, when tlu* sfime crop is grown continu- 
ously on the same laud. \"ariation of the crop cuts olf tiie 
f(K)d supply of the i)est inlVsting tliat particular crop and 
it either dies out or migrates elsi'whcre in search of food. 
It is evident therefoi-e, that in order to ('nsure some measure 
of control o\cr j)lant diseases and instvt pests, two crops of 
of the same sijecics should never he plantwl in succeiM<ion. 

(). A definite re]ationshii> exists l»etween the kilid of 
plant and the kind of soil. The preference shown by etlc^l vari- 
ety of plant fora i»artieulai' t\i)e of soil is evidenced in the 
natural f<»rests and the swondary hush growth visible 
around us. (-edar and cypress will grow on dry rwky Inll- 
sidc where hard tiinlx'!’ ti’ces such as balatii and poui 
refust* to grow ; on abandoned fields of clay, clay loam, 
loamy or saiidy loajn soils, sccondry growth of giaiva, black, 
sage, wild indigo, etc., appear in accordance with tlietype etf 
soil especially suited to them, and on the margin of water 
eours(‘s, in wet or sivampy soils, water cress, lilies, or 
succ'ulent sappy grasses alHtuiul. 

In like manner cultivated crops show a preference for 
certain types of soil ; maize, guinea corn, ground nuts, 
thrive best on w'ell drained sandy loam, rice in a loam 
overlaying a stiff imper\-ious clay, sugar cane in almost any 
soil containing lime, but beat in rich porous clays, alluvial 
soils on low lands traversed by rivers, and loapis forme4 
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by the decompoeilion of volcanic rockg, and most root 
(^ps yams, tanias, sweet ix)tatoes, etc., in a friable loam 
rich in organic matter. 

This affinity between plant and soil, is principally due 
to die differences which exist in the physical properties and 
the chemieal constitnents of the soil ; by means of tillage, the 
agriculturist modifies these differences, so that he is enabled 
to raise crops on soils, which, previous to his efforts, 
were apparently unsuited to their growth ; in attaining this 
end he is very materially assisted, bt)th from a mechanical 
and hemical standpoint, bj^a judiciously arranged rotation, 
mechanically, by the changes created in the texture of the 
soil, cowing to the preparation it lias recieved year by > ear 
for the different crops, and by its more ixirous condition 
caused by the rotted roots of these crops especially the 
deep-rooted ones, and chemically, by llie exposure to the 
action of the atmosphere of the dormant constitnents of the 
soil which are > early turned up thereby rendering them 
active and soluble and increasing the amount available for 
succeeding erojis, and by the admission of water and air 
into the soil through the channels made by the decapng 
roots of previous crops, thus enabling the atmostphere to 
exert the same licneficiul influence ci eu in the sub-soil. 

7. Plants naturally alternate v ith each other in the 
same soil. Evidence that a natural rotation do<*B occur 
amongst idants is met witli in many countries ; burnt pine 
forests in Sweden are replaced, for a time* by birch, which 
however, is ultimately superseded by a regrowth (*f the pine ; 
along the hanks of the Rhine, beech is gradually taking the 
place of the ancient forests of oak, and l»oth are in some 
cases succeeded by pine ; ancient oak woods are followed by 
pine in the Palatinate, and in Bohemia pine alternates 
with beech. 

It is lK*lieved that these changes of vegetation are 
largely dependent on the chemical composition and physi- 
cal properties of the soil, and tlierefere that plants grow 
spontaneously where their needs in these respects, can be 
most fully and easily supplied, the opportunity being 
afforded to the seeds of other species of plants, lying dor- 
mant ' in the soil^ to spring dp, whenever natutal causes 
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produce such changes in reference to their access to light, 
heat, etc., or in tlie textun* and composition of the soil, as 
to render conditions more favourable to their gi-owth than 
to that of the plant which already occupies the land. 

It is justifiable to conclude, from these facts, that 
artificial rotation of crops, as has been already noted with 
regard to shifting agriculture, onlj* follows nature, butthat 
the former, in distinction to the latter, hastens the opera- 
tion of nature, by Uiking advtintage of the cxDnditions 
known tc* Inessential to the successful growth of each crop. 

It is evident therefore, that the success of a rotation 
deimids on utilsing these well established facts for the 
Innefit of the ^ arious crops which comprise it, but simple 
as this may appear in theory, in imictice many other factors, 
such as markets, transport, cost of production etc., arise, 
which renders it impossible t(^ lay down any definite rules 
suitabh* to all conditions, nor is it the aim of those notes to 
attemi)t to do so, but only to indicate tbs general lines upon 
which any systtun of rotation of crops should be Imsed. 
Unfortunately very little attention has been given to this 
subj(>ct in the W'^est Indies, so that it is nexjcssarj to turn 
elsewhere for a basis from which to start, 1 venture to 
suggest that none better can ljet\)und thaji the well knmvu 
Norfolk, or four course rotation, which is in fact the foun- 
dation of all rotation systems in England. 

'Fhis rotiition is as follows : — 

h'irst year : Autumn sown ccreid, whejit, — following 
clover. 

Secoiul year : Fallow crop, roots, mangels, turnips, 
potatoes, etc., — cleaning crop, after three years cropping, 
two crops of Avhicli have been exhausting ccretvl crops. 

Third yeai- : Spring sown cerwil, barley, oats — follow, 
ing a cleaning crop, 

Fourtli year : leguminous crop, clover, peas, beans,— 
restorative crop should follow an exhausting crop. ’ 

Before attempting to adopt this system to our local 
ouditioUB it is necessary to determine tlic special points 
with regard to climate, soil and crops, which may be con- 
sidered to liave a general application. These, in their 
order of importation, may be briefly stated as follows ; 



1st. The mpid loss of humus to which all our cultiva- 
ted soils are liable. 

2nd. The practically continuous {growth of weeds and 
grasses which invest all our soils. 

3rd. The excessive erosion and leaching caused by 
the heavy rainfall during certain seasons. 

4th. The length of time our major or sisiple crop 
occupies the land, 

1. — The first cmi 1)e ju-actically corrected by turning 
under all crop residue, wetKl, etc., more fully by the appli- 
aition of long or fresh manure, and still more effectively by 
the adoption of ero]) rotation, into which a crop is intix)- 
duced w'hich extracts from the soil onl.\ a small proportion 
of the necessary plant food subsUinees in the ])orti(»n taken 
off the land, while the residue left on the land contains the 
constituents most desinibk* for succeeding croi)s. 

2. A proper classification, and a more extended know ■ 
length of the life history of the grasst‘s and W'eeds most 
commonly met with on our eultiviitc'd lands, is necessary 
l>efore any really ett'ective method of weed control can be 
undertaken. With our present knowhdge (he possibilily 
is very remote of thoixmghl.x cleaning land, so that the 
ma,iority of the weeds are killed before tlu* 'toj) is planted. 
We are therefoi*e driven to the necessity of suj)pressing them 
while the crop is gix)W’ing ; <‘leaning crops as used in tem- 
perate climates, are therefore of little \ ah le to the largt' 
estate, but may la* used with some success by tlu' peasant 
proprietor and cane farmers : the use of cover croi)s to 
smother weeds is under trial at jiresent, and, although few 
that have been tried have as yet filled all the reipiirements 
of a really effective ixwer, upi)ear to offer at least a partial 
solution of the difficulty. 

3. The heavy' falls of rain to which we are subject in 
these latitudes, are resjKmsible for erosion on mountain 
sides and undulating land, luid leaching on flat lands. 
Erosion can l)e prevented to a great extent, by not allowing 
the bare surface of the land to be exixjsed to the direct 
actiem of the rain, and by keeping the soil in a porous c6n- 
ditaon, so tliat the rain sinks in quickly instead of flowing 
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over the surface and washing the rich surface soil into tho 
drains and ravines; deep-rooted crops, l)esides effectively 
covering the ground, lend material aid i>i opening uj) the 
soil witli their ?'<jots, and, should therefore always find a 
place in a rotation. 

•1. Sugar ciine, our stai)le ero[), occupies the Isuid for 
2 1 to 5 or more > eiirs, according to the number of times 
it is ratooned. 1’he , drain on the soil, caused by cropping 
it to ouecroi) foi' such a h'ngtliy period, is undoubtedly 
very great, and the problem of maintiiiuiug its fertility 
becomes mor(> acute >'car by year, the crop n-sidue of leaves 
and tot)s adds a fair amount of humus to tlie soil, Imt the 
amount of jdant food constituents (>ari’ied t)ff by the canes 
is considerable : under la'csent metliods of cultivation part 
of this is r(‘tm’ncd in the pen manure applied to plant ctmes 
and subse(iuenll,\ augmented b> fertilizers applie<i to the 
r.ito(»us. It is .1 (lucstion worthy of the serious considera- 
licm of plantc'rs, wlietlier a well-ehosen rotation crop cai)a- 
blc of adding large <|uantities of humus to the soil, would 
not ensure an increase in a\eragc crop yields hy mainhiin- 
ing soil fertility at a higher level, ajid by the control, 
which a change of crop Mould efiVet, of th(‘ insect pests and 
diseases, notably troghopixTs, l;y Mhieh this crop is Uable 
to be attsieked. 

Any attemnt to indicate the crops that should be util- 
ised in a rotation, in this cijony, must be considered from 
the sepai’ate view points of the* large- estate owner, and the 
cane farmer or peasant proja-ietor as esu-h is confronted by 
different problems. To tlie former it is largely one of 
labour and markets, to tin- latter of remunerative crops. 
Lack of i-apital preventing him from planting any crop 
that will not yield an immediate cash rc-turn, in either (“ase, 
only the variety of eiop can be suggested, the specific crop 
must )x' determined by each individual according to his 
particular needs. 

Dealing first with the large sugar cane estate, it will 
be helpful to analyse the Norfolk rotation, when it will be 
seen that it consists of two cereal crops, which are directly 
remunerative, but exhausting to the soil as the entire crop 
is usually removed from the land, and two crops which are 
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hot clirectly remunerative as they are usually fodder crops 
fed to live stock on the farm. Both add humus to the 
soil, one the root or cleaning crop, leaves the land free of 
weeds after the crop is reaped. It is also shallow rooted 
and therefore allows plant food to accumulate in the sub- 
soil, and the other a leguminous or restorative crop adds 
nitrogen to the soil and being deep-rooted helps to increase 
tlie plant food (X’nstituents in the subsoil. 

The order in which these crops are plautf'd shows how 
they inter-act upon each other ; exhausting crops, wheat, 
barley, oats, are followed either by a cleaning cn)p, roots, 
or a restorative crop, legumes, and these in turn are follow 
ed by exhausting crops. 

A sugar cane occupies the land for an average of 3^ 
years, it should be followed by a restorative crop, to Ini 
replaced by a cleaning crop, followed in turn by a cover 
crop l)efore cane is planted again. 

In Barbados, after the land has l>een under cane for (i 
or 7 years a change of crop for a short period is often pnic 
tised. This very mcxlilied two-course rotation leaves the 
land free from cane for 7 — 19 months as follows : — 

After cane has been thrown out after crop, a fodder 
crop of Imphi is planted m April~Jime, cut 4 to a times 
and fed to the stock, in November of the following year, 
about 17—- 19 months later the land is replanted in sugar 
cane. 

Ur, sweet potatoes, cassava, or cotton are i)lanted in 
Septeuiljer — Octolier, reaped between January and Febru- 
ary and the land with a catch crop of yams or eddoes 
in November replanted in cane, only seven months having 
elapsed since the land was last in canes. 

If die soil shows signs of deterioration, a restorative 
crop of woolly pyrol, pigeon peas, or increase peas is 
planted between April and June and used as a green dress- 
ing before canes are again planted in November of the 
same year. 

As a rotation this appears to lack completeness, the 
long period of 7 years under cane, followed by only 7 — 19 
months rest under a change crop, seems capable of improve- 
ment ; with considerable diffidence, the following is sug- 
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jfftsterl Hb more likely to enrioli the M3il with humus and 
other in^odienth, within the short period of 18 inonthb, 
provided the oane has been allowed to cKJCupy the land for 
only .‘1 or 4 years. 

F(»M.owiNf. TiiK Oanks. 

1. A short or medium period cover crop, sun hemp, 
cana\alia, pii?eon peas, etc., planted in May — »Tune cut 
<lowu and turned in to the soil in Seiitemljer to October 

2. K<K)d or fodder crop. Sweet potatoes or corn, etc., 
planted in September— Octolwr, reaped in dannary to 
Februsu*>, 

Restorative crop. Pi>>eon peas, Bengal beHU>, or 
(tofo/aria '<tn‘(ifa, etc., planted in May — June, ploughed 
into the soil in October. 

4. Canes plant'd in OcPjjer. Or as an alternative : — 

1. Restor5itiv<> crop. Tephrosin Candida^ Bengal 
Imins, pigeon peas, or < rohdaria t>triata, etc., i)lanted in 
May — June, and turned under in March — April. 

2, Food or fodder crop. Yams, sweet jKJatoes, or 
corn, idanted in May— June, reaptsl in September — Octo- 
l)er. Yams in January. 

8. Short period cov er crop. Sun hemi), cjinavalia, or 
W(X)1> p> rol, planted in October — November and turned 
under in January — February. 

4. Canes, crop or spring planting, April — »1 une. 

It will be noted that this rotation attempts to estab- 
lish some control over wetsls by pro\iding two smother 
crops, the first and third, lK)th of which being leguminous 
crojts and deep-rooted, are also restorative, and and, tlie 
second, a food crop that may lx* sold, or a fodder croi> tliat 
may l)e fed to the stock. 

The possibility of carrying out such a rotation on a 
large scale wnll depend chiefly on the cost, and can only be de- 
termiud b> tentative experiments to ascertain whether 
any haTease, if any, over the present system of cultivation, 
will be more than compensated for by the improvetl 
soil conditions and control of pest, leading to a higher 
level of average crop ydeld. 

T am indebted to Mr. G. A. Jones, Agromonist of 
th? Ste. Madeleine Sugar Co. Ltil. for the following 



rottitioii tuid itb rcHults, which whk started by him in 1910, 
as a (loiuoiistration plot for the cane farmers of this 
comi)auy. 

The i)lot ui)roxitnutely three acTe.s in extent, is divided 
into six sections of about e<iual size, four of these are under 
cane, viz., plant canes. Ist, ilud, and 3rd mtoons respectively, 
OIK' is planted in root crops, yams and aissava and the last 
in peas, to Ik.' followc'd b.\' swc'ct potatoes and young (siue 
plants. The vork of the plot is done i)y one man working 
all the yesir round, but with time at his disposal to work as 
an ordinary lalsiurer on neighlMiuring estatos. 

'I'lu' effect of this system i> that: — 

1. PI very four or ii\e years th(' land is rested fr< mi 
cane or eigliti'cn inoiitlis. 

2. The soil is thoroughl.v cultisated by the growing 
of i'(K)t crops for eightet'n months. 

3. Each section r(rei\{'s an apiilication oi pi'U manuie 
at the rate of twenty tons iier acre' I'vi'r.v six years. 

-1 . A steady tonnage of I'ane year by year is maintaim d, 
varied onh by faetoi''' be.\ond control. ' 

r». The farmer is provided witli vegetables for bis own 
usi‘, the surplus living availaliJe for sale. 

The results of this rotation are encouraging, the yield 
for the seven cro[)s reaped from tlu' two acres of canes, Iras 
varied from IK.f) to .311.8 Ixms iHir acre, disclosing an aver- 
age yield of tons pi'r acre pt'r year, the lowest yield 

being for this year’s croii. w'hicb is no doubt a rellei'tion of 
the previous year’s drought. The financial returns are 
eiiually sutisfatory, the first crop cost .$218.81) to v'ultivate, 
the profit of $110.8."), and the average year-gross ret'eipts 
were $.‘)()(). ()."). Assuming that the farmer performs all the 
necessary work without assistg.nee, working l.")2 days a 
year, this jirovkles him wdth a wage of 8()c. a day, a ver.v 
fair daily wage for »ui ordinary ugricultui'al labourer. 

'Phe iieasant proprietor usually plants all his land in 
one iH'rmanent ert)]), ('iK'oa, whieli leaves no scoik} for any 
rotation, the unwiilsom of this is aiipat^nt when yields are 
poor and prices depi'essed, he would be well - advised to 
leave a iwvrtion of his land for ^ilanting abort crops to pro- 
vide food for his own use and for sale ; the practice of 
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mixed culthution ehould alK) he ahaiidoiied, and a system 
of rotation KuV^KtituUHi, following along the saiiu' lines as 
tliat of the cane farmer’s rotation and substituting plantain 
and bananas fur canes, 1^ sicres divided into }-acre plots 
might be rotated as follows: 

Four j)lots to be cul1ivat(‘<l in plantain and bananas 
viz., young plants, 1st, 2nd, and .‘5rd crops rcsi)ectively, the 
remaining two plots being alternately planted in cereals, 
root, and leguminous crops for 1 1 to 2 years. It is luuk'c- 
essary to enumerate these crops as they will vary with the 
soil and district. 

Th(* objects to be attained bj this rotation are obvioii.- ; 
After three or four years uiaKa’ bananas the soil is rested 
for about two \’ears, during which it is kept clean and its 
texture iinpixwed by tht‘ iilanting of root crops, itschemical 
constituc'Uts are added to by the deep-r(H)lc<l leguniinous 
cro])s, and oiganic matter is ol)taine<l from tlie re-idue of 
both croi)s. (iood results will be Ijetter assuretl, if the 
IH'Hsant pro] trietor keeps somt* small stock such as a<lonke>, 
pig. goats etc., in order to obtsiin manun' and use up 
surplus and unsaleable lau’tions of his croi)s. 
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GEltMINATIN(4 SUGAK CANE. 

By D. W. May. 

Porb> Pico Agricultural Experiment Station. 

Witli all planth a quick geruiiiiation ib important. 
They emerge from the soil with larger blu)ots and appar- 
ently greater vigour if they spring quickly after planting. 
This is csiKicially true of sugar cane Avhere the groAvth is 
sometimes limited by season or by Avell-distributed rain- 
fall. If after a crop is i)lanted gennination languislu's, it 
is generally due to some i)oor condition in the soil or lack 
of water. 

' Various metliods have been used to bring about 
(piicker germination in cane cuttings. Soaking seed in 
solutions is often practised, water being the most common. 
There are seA eral products on the market for stimulating 
seed Avhich are sold under \afious tradenames. 

In a series of exi)eriments by the Porto Bico Experi- 
ment Station some interesting results have been obtained 
which should result in considerable benefit to the sugar 
industry. These ex})eriments were made with two objects 
in vieAV : first, to obtain a quicker and more A igorous 
gennination of the cuttings and, second, th(> killing of 
certain bisects aft'ecting the seed, especially the cane lairer 
{Diatnea mccharalia). The canes were soaked in solutions 
from 1 to 8 days. The good effects were apparent in one 
tiay, while tlie length of 8 days was detrimental and in 
some solutions the cane Ai’as killed. Two days was 
sufficient to gain the ultimate benefit from soaking, and 
in no case proved detrimental, while good results were 
possible in one day. In the case of some solutions the cane 
Avas killed even at one day. 

The solutions giving tlie best results were water alone, 
lime, and lime and magnesia, soaking one day. Solutions 
of nitrogenous fertilizer proved of no advantage and in one 
case resulted in killing the cane. Soaking in water has 
this advantage aside from its influence in killing insects, 
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that the canes fjerininatc ((uicker and luake a frreater ultimate 
{rrowtli than where they are planted nut soaked. In some 
cases where planting w'as followed by a long drought, the 
soaked canes had sprouted and made a good stiind, while 
those not soaked in many cases failed to genninate. In all 
cases there was a marked difference in the stand l)etw'een 
the soaked and unsoaked canes and also in the continued 
growth and final yield. In soaking in limewater there was 
an apparent favourable condition in theearliuess of germin- 
ation, quicker gro^vth and yield o\ er the cams soaked in 
water alone. There uas a still greater percentage of 
germination, growdh, and yield in the cane soaked in the 
solution of lime and magnesia combined. In the final 
yield of cane treated in th(* manner set forth aljove, the 
cane planted as cut ga\c a germination of 8r41 i)er cent., 
sosiked in A\ater 86'42 i)cr cent , and in limeA\atcr 93*03 
per cent. Tlu' final yields ol a series of plants were 
esthnated as follow’s ; Cane planted without tr(*atment, .’iH'T 
tons per acre ; soaked in water, 71*9 tons per acre ; soaked 
in limewater, 72*.) tons per acre* ; soaked in limewater con- 
taining lime to saturation suid 1 jiound of magnesium sul- 
phate to 50 gallons, 85*4 tons i)er jutc*. 

In pre])ariug the canes for planting tlie work was done 
on a large scale, Avhich can la* economically followed bj 
])lanters. TIh* saturated solution of linu'water was made 
by shovelling slaked lime into the tank. The saturated 
stJution of lime and w'ateris 0*13 })er cent. What remains 
oA’cr in the tank uudissolved does no harm. Magnesia 
was added in the form of sulj)hate at the rate of 1 iM)und 
to 50 gallons of water. Repeatid treatments lia\e shown 
consistent favorable results with the combination of lime 
and magnesia in the water in which the cane cuttings were 
soaked. Also favorable results have been t)btained in 
soaking cuttings of various plants with the object of pre- 
cipitating a quicker sprouting and rooting and securing a 
higher percentage of growtli. 

The role played by lime and magnesia in plant pro- 
duction has been studied by Loew’, and some interesting 
results developed by him. The vtriter, in collaboration 
with Loew, carried out some experiments in the employ- 



iiientof tliew* two eloineutb in tlie growth of variouK plantfi. 
The rebuits wore pui)lihhed in Bulletin No. 1, Bureau of 
Plant Industry, H. S. Department of Agricultiu-e, under 
the title “ Kelation of Lime and Magm'sia to Plant 
firowth. ” Anyone interested in the subjeet and es]>eci{illy 
the moiv detailed results and the theoretical (‘X])lanatiou of 
the action of these elements can ohliiin such infonnation 
from tlie perusal of that bulletin. Suf{ie(> to say that the 
induenee of lime on plant growth is a matter well knowui 
in agrieullure — one of the first lufints noted and estiihlibhed 
wlu'ii man undertook to determine what affected most the 
])roduetion (tf plants and ej'ops. The relation of magnesia 
to the growth of plants has been a snl),ie(‘t of more reeent 
study ; hoAvever, the fact that tllis element is present in 
increasingly large amounts in mature senl indicates tliat it 
is there for some purpose and one that has to do w ith the 
eai'B de\elopinent of the growing seedlings. 

As the experiments outlined in this article can he 
followed in field practice at sueli a moderate' cost, while the 
iridicitted results are* so fa\onrahle, a trial undi'r field con- 
ditions is urged upon all cane grow'crs. The gain indicated 
is threefold : First, insecticidal, the elimination of thee^me 
ts)r(*r ; swond, irrigation, jeraetie^ally the early watering of 
the eaiie ; third, yii'ld, (|uieker gi-owth and larger tonnage. 
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FISH MEAL 


Eniractfrom Report »f the fmpeiio/ Economic Com- 
mittee 0)1 Marhetiny (dkI Preparimj for MnrU't of Food- 
etnjfx produced icithin the Fmpire (Fi-''li Repoi't — Fii'h). 

Sinre the War a vei‘.\ important dexelopmeiit lias 
taken place of jjreat valm- In the fishing industry, as ojieiiijiM 
a larj>e and exiiandiiu market lor the use of its waste 
material, andof ijreat value also to theayrieiiltural industry 
in the IWdiny of stock an<l ]ionl(ry. The use of lisli meal 
as a feedin}>: stuff to cattle is (•onii)urati\('ly neu in (ireat 
Britain, Tt started a little before the M ar, nas d(*\ (‘lojK'il 
during the AVar — when tliere was a shortaf*e of feeding 
stuffs — and has now hecftme an accepted iiart of agricultural 
])racticc. “ Mdiite-fish meal” of tla- kiiul and (|nality 
which should he used for Icedin;' to animals, conraiiis 
from .I.') i>er cent, to (50 per cent, of protein and about In 
per cent, to 20 jier cent, of jihosphate of lime. It is thus 
a food \ cry rich in protein and contains also a necessary 
mineral constitutent often d( ticient in other leedinw stuffs. 
Its value d(a's not, however, depend merel,' on the hii>h 
percentages of these constitutenis. 'I’lie (pieslion has not 
lK*en as y(>t completel.v <‘lucidated, but it ma,\ be surmised 
that the form in which protein occurs in fish meal is one 
which is particiilarl.v us(‘lul in aidiny the animal to 
assimilate other iiroteiiis which it receives uiits yrain IikkIs. 
It is known that mai/e protein l>v itself is not effective in 
bnildiny uj> liesh tissues, lint the addition of fish meal in 
comparatively small ijuantitics to the cereal jiroteins may 
lie an imjairtant aid hi the formation of these tissues. 
Kish meal apjM'ars to possess a -jiecial \ irtue as a feeding 
stuff above that indicated h> its ehemical anal.v siv. 

The phosphate of lime and other mineral coustitutents 
in which fish meal is rich, are also of yrcat value — even 
necessary — in a ration for youny growing animals 
especitilly, as the cereals on which pigs and poultry are so 
largely fed are deficient in salts of lime. It lhas further 
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been argued that fish meal owes some uf its accessorj’ 
value to its vitamin content, but on this point the evidence 
is not conclusive. 

Fish meal has proved very useful for growing stock of 
all kinds, for milking cows and for egg-laying poultry. 
As it is a highly concentrated f(K)d it should always 
given in limited quantities and in conjunction with other 
foodstuffs, and the prejudice which exists against it in 
some quarters is probably due to the neglect of these 
precautions. Thus, in feeding i>oultry, the Flnglish 
Ministrj' of Agriculture jind Fisheries recommend a mixture 
of the following nature for chickens over a week old : — 

Parts by Weight', 

4 Sussex Ground Oats. 

4 Middlings, 

1 Maize Meal. 

\ Fish Meal. 

The proportion of fish meal may Iw increased gradually 
as the birds grow, until 10 per cent, to 15 per cent, by 
weight of the mash given to adult birds in times of heavy 
egg productifm may advantageously consist of fish meal. 
Five per cent, by weight of the day ration is a suitable 
proportion in the food of pigs })etween the time of weaning 
and slaughter ; whilst, for tWYS and heifers in uiilk, a 
little less than one lb. i)er day per animal would Ije ap- 
propriate. 

A strotig opiKisition to the use of fish meal in the 
feeding of pigs has been urged by all sections of the bacon 
and p<>rk trade, who complain that thereby the flesh is 
liable to be tainted with a fishy taste or odour. Exhaustive 
attempts to produce tainted flesh at vari<.)U8 research 
stations by heavy feeding of “ wholesome ” white fish 
meal have completely failed, and many large producers are 
known to use fish meal regularly without ill effects. 
Nevertlieless the trade objection to fish meal should not 
and cannot be overl<x)ked. There is no danger of sucli 
results, if good white fish meal is used in the quantities 
Whidh the English Ministry of Agriculture and Fiaherieis 
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advise. The farmer when fattening pigs for market can, 
however, adopt a further precaution. Msii meal ivS of 
special benefit whilst an aniiual is gi’owing or is heavily 
producing milk or eggs. It is of less value in the final 
stages of finishing for market. The pig fattener, therefore, 
can well ceiise feeding fish meal to his ])igs a month before 
they should he ri'ady for slaughU'ring and by doing so, 
all risk of taint, if good meal is used, will be avoided. 

Other complauits of “ taint ” have not been st) ju’o- 
nounced as those from the bacon and j)ork botchers, A 
certain mumber have been made in regard to milk, but they 
have been comparatively few and, it is believ<‘d, that the 
taint was pro))al)ly due to absorption by the freshly drawn 
milk of the flavour of some stocks of fish meal or fish 
fertilizer in the A'icinity of which it had accidentally been 
left. It is certiiin that none of the agi-icultunil research 
stations have been able to induce a fishy taint in milk 
through feeding wholesome white fish meal to cows. 

The risk of taint, which does arise in using fish 
meiil for feeding, is due to the use in immoderate 
(luantities of low-grade meals with high oil content. Near- 
ly all the manufacturers in flreat Britain have agreed to 
prcnluce a meal from w'hite fish only (without herrings or 
other unsuitable material) to be sold as “ White Fish Meal ” 
and conforming to the following limits of composition : — 

Fer cent. 

Aluminoids : Not less than ,55 

Phosphate of Lime : Not less than ... 16 

Oil: Not more than... 5 

Salt: Not more than... 4 

The Fertilisers and Feeding Stuffs Act, 192(5, which 
has not yet come into operation, requires sellers of feeding 
fish meal to give each purchaser a written warrantry as to 
the percentage content of protein, phosphoric acid, oil and 
salt, re8))ectively, and also contains definitions c)f both “fish 
meal ” and “ white fish meal .” These definitions and the 
particulars to be given with regjird to comisDsition may be 
varied by regulations made jointly by the Minister of 
Agriculture and Fisheries, and the Board of Agriculture 
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for Scotlnud after ooiisultatiou with a (!oimnittee which 
has beeu set up to ad^’ihe on matters arising out of the Act. 

Experiments liavo not l)e(‘n sufficiently far pursued to 
determine whether and under what conditions herring meal 
may be smiilarly msod as a feeding stuff without ohjecti<jn. 
In the herring, the oil is more widely distributed through 
the muscles of th(* fish ; the oil is of a different kind and 
carries certain strongly smelling substances over into the, 
fat of the animal consuming the fish meal, hence the “taint.” 

It is not necessary to consider whether herring fish 
meal can be used as a food, since it posesscs an outlet of 
little less value foi- use as a fertiliser, and so should com- 
mand a gcssl sale where' intensive cnltivatiem is practised, 
as, forinstane'e in hoj) garde'll'-'. The extent of its use is 
a mattt'r of t'omparative price with that e>f either organie- 
nitj*ogenouR manures. 

The total output of fish meal in Great Britain in 1925 
was about -lO.OOO tons, of which 8.000 tons were' herring 
meal. The greater portion eif thoproeJuctiein eif wdiite fish 
meal ise'xporteel tO Germany, which ceiuntry, generally, im- 
jiorts comes in as a strenig bu> e'v in the autumn. The total 
imports of fish meal into Germany freim all semreesin 11*20 
vras H2,000tems as coinpareel with 4(i,000 toii'-inthe jire'i ions 
year. It is e'alculati'el that in 1920 some 50,000 teiiis enit of 
these imporis eif all kinds of fish meal were used in (Germany 
Us feeding stuH's. 

The English Ministry of Agriculture and Fisheries 
have supplied us with an estimate of the extreme 1 mils to 
the (iuaatit> offish meal, w hich might be used in Great 
Britain, if all owners of iiigs, cows and poultry gave it to 
their stts-k in the proi)ortions recommended by the Ministry. 
If this were to happen, 400,000 tons of fish meal wotild 
he required 'annually. This is a figure far in excess either 
of the probable demand or of the possible amount of fish 
meal obtainable from the quantities of fish now landed. 
It is sufficient, however, to show tliat a wide irotential 
market for fish meal exist. If its use became more general 
there should be, in Great Britain, a market for all the 
wholesome fish meal which could be made from the fish 
waste resulting from the British landings of fish. 
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One limiting factor which we liave not so far men- 
tioned is price. As a concentrated feeding stuff, white fish 
meal is in comi)etition with various oil cakes, and there is a 
limit heyonci which farmers will not go in i)aying for the 
special attrilnites of fish meal, which at present is very 
expensive as compared with <‘otton, linseed and groundnut 
cakes. Lower juices ar«‘ needed for wider demand hut the 
the fish meal manufacturers explain that (lerinany is always 
ready to outbid the British purchaser for British meal. 

We hav'c dealt at large with fish meal as a food 
for stock hec'ause it ai)pears to us that the efficient 
treatment of the by-pro(lucts of the fisheries — fish meal 
and oil — should have some effect, at any rate, in reducing 
the cost of fish sold for human food. Such a develop- 
ment can only be o])tained b\ proper organisation whereby 
all waste material is separated and dealt with at the ports 
if not in a factory shi]). i’lentiful supplies of good white 
fish meal at reasonable prices would also subserve the 
purijose of producing meat, milk and egg#. This is true 
of (lireat Britain. It is (‘(pially true of Canada, New- 
foundlimd, and of an.\ i>art of the Empire which is 
developing its fisheries. would direct the jairticular 
attention of those (Jov<'ruments of the Empire, whose 
ten’itories are known to la* deficient in phosphates to the 
advantiiges of the addition of fish nu'al to the ration of 
cows, pigs and jioultry. Tt api)(*ars to us that a very 
impiirtant advantage, whicdi wouhl accrue to Australia and 
South Africii from the organised develo])ment of their 
iisheiries, would be the provision of this fish foo<l and fish 
fertiliser for use in [daces in which intensive agriculture is 
practised. 



AN AFTERNOON WITH THE HONEY-BEE. 


An addrexH delivered by Herd. (i. D. ImUu, Prenident. 

Bte-Keepern' Amicintion, at a general meeting 
of the Agricultural Society of Trinidad and 
Tobago, held on the 14th July. 1927. 

The time honoured adage — “ Necessity is tlie motlier 
of invention,” will once more appeid to us, as it did on the 
occasion of the world -war. On that occasion we learnt the 
dire experience, that our sugar and cocoa upon which we 
had all along depende<l, could not l)e exi)ect^ to provide 
the necessaries of life, but that for these essentials, we 
looked forward to other countries, from. which we were in 
a measure isolated by the submarine menace. There was 
apparently no otluir alternative before us then, but to re- 
vert to Mother Earth for the solution of our pressing eco- 
nomic problem. Agriculture was the i)opular medium, and 
Ground Provisions the timelj' outcome. Government 
Depots for our Ground Provisions and Fruits were later 
developments, calculated to provide a ready market for our 
surplus productions and determine their judicious distribu- 
tion among the various centres t)f our Island. 

After the termination of that great war, normal con- 
ditions gra<lually returned affording on the one hand a 
most welcome relief, and resulting on the other in a conse- 
quent slackening of the war time activities. In order to 
coiTect the apimrent manifestation of our economic lethar- 
gy, it would seem as though Providence, the Great Teacher 
ha<i once more opened school. His method seems to have 
been a rejjetition of the war time necessity, precipitated quite 
recently by the unusual severity of successive dry seasons 
and the island-wide devastation b 3 ’ Froghopper Pests — ^the 
one seriously threatening the very existence of (’ocoa, and 
the other of the Sugar Cane Industry, thereby throwing 
us back once more over on the lap of Mother Earth for a 
ix>8sible relief from the threatening gloom, which had again 
overtaken us. The promising outcome on this ocaision 
liae been the establishment of the Fruit Industry coptem- 



poraneouB with the Fruit CirowerK' Association. To add 
one more strings to our economic bow and provide another 
etiually promisiuK field of usefulness, you have been ask- 
ed to spend — “ An Afternoon with the Honey-Bee.” 

I. — Every Planter A Bee-Man. 

The (luestioii misht be reasonably asked — what has 
The Aijricultural S(X)iety to do with Bee-Culture ? The 
answer is that Bee-Ckilture is intimately related to Agricul- 
ture, and that every Planter is a Bee-Man, if not con- 
seiousl.N'. then uncons<‘iously at any I’ate. It Avould seem 
that this was the identical view entertained by The Imi)erial 
Department of Agriculture, for in the year 1 !)()!, Sir Daniel 
Morns, the then Comuiissioner of Agricillture for the West 
Indies, actually engaged the service's of a bee-exi)ert in the 
person of Mr. W. K. Morrison, of the Unife<l States De- 
l)artinent of Agricultiu’e, who siibseciuently visited the 
West Indies at the expense <*1 the (lovermnent, and in a 
degree modernised the West Indian Bee Industry. Com- 
ing nearer home, it is no secret, that our Director of Agri- 
cultim*, The Hon. ProlVssor Freeman, and his ever en- 
terprising Entomologist, Aiz., Mr. F. W. I'rich, were main- 
ly instrumental along with others in founding the Trinidad 
and Tohago Bee-Keepers’ Association, of which Sir Francis 
Watts, President of The Agricultural Soei(‘ty and Princi- 
pal Kmeritus of The Imperial College of Tropical Agricul- 
ture, is its venerable patron, 

II ow ? 

Some of us might be inclined to say this is all well 
and very good, but t<‘ll us how ? To provide an answer 
to this i|uestion is unquestionably the burden of our ad- 
dress, and we will do so by reviewing the relationship that 
exists l)ctween the Planter and his Plant. 

As practical Planters our great concern is to adopt the 
best iKWsible tilliige of our fields, with the hope of retiping 
therefi-om the largest possible crop, and with the least ik)s- 
sible outlay. The cane plajiter has an eye to his largest 
tonnage an<l the cocoa proprietor to his highest fauegii. 
The fonuer does not only manufacture sugar and its bye- 
products, but also utilizes the very megasa to advantage. 
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The latter also reaps his cocoa and even sells the cocoa- 
chaff or pascilluK to those who usually cater for the wants 
of our lalxMir community. It is manifestly clear, that 
every known element of usefulness in the industry is 
taken full advantage of and made to contribute its own 
“ bit ” to the ultimate success of the enterprise. We make 
use of the term “ knoxcn ” element of usefulness advisedly, 
because it is just possible, that with the establishment of 
The Imperial College of Tropical Agriculture and the pro- 
gress of scientific research as undertaken in our midst, 
other equally useful elements hitherto unknowm to us may 
yet appear on the planters’ horizon, and of a cliaracter 
he Ipful to the cause, which he carries seriously at heart. 
A t this juncture, we can conscientiously assert — and with- 
out the slighest fear of contradiction, that there is one 
such new -field imexplored by our wide-awake planters, 
and which is equally oaimble of augmenting his t-xcheciuer 
to the same extent — if not exceeding those derived from 
bye-products, which already engage his attention. It is 
the privilege and honour of The Trinidad and Tobago 
Bee-Keepers’ Association to point out by practical demon- 
stration and otherwise, that hitherto unknown field to you. 

II. Plantkrs’ Omission Honey Bees’ Spiieke. 

The roots and stems of plants provide fuel, the leaves 
material for mulch, the fruits and their bye-products add 
to the planters’ bank account, but why are Jiaiverxi exclud- 
ed from the sphere of practical oi>eration ? But for this 
outstanding omission, the Planters’ exploration of our pre- 
mier industries would have been botli complete and thor- 
ough. It is somewhat significant to note, that the useful- 
ness derived from roots, stems, leaves and fruit is most 
carefully and scrupulously utilised, that from flowers still 
remains imexplorefl and thus go a waste. While this signal 
omission is appai'ently attributable to the p.ianting communi- 
ty, it does not by any means exclude tiiose concerned with 
FlOTiculture, and particularly appljung to those of us, who 
have been greatly impressed with the recent claims of the 
Fruit Industry and the inviting field it offers. At least the 
range of the question embodies all Agriculturists, Horti- 
culturists, and Floriculturists, who it would seem, that 



hitherto apart from admirinft the delightful flowers, actually 
despised and neyleeted their iM)tential value. Here ayain 
it would appear as though Nature has provided this won- 
derful itjswt to explore the field thus unconsciously 
overlooked hy us. If the wasted resources that lie 
embedded in th(‘ flowers were as judiciously taken 
atlvantage of, as in the case of kindred industries, there is 
absolutely nodoul)t but that, in the imin(*(liate future there 
l)e ()])ened ui) to us and our postcl•it^ another av'enue of 
usefulness and uiKiuestionabl.v the most interestiiiii, the 
most instnctivi, and the the most pi'ofitable of all the 
minor industries known to plantocracy. The (luestion 
ma> luxt hjIm 1 < u tan this he adiiivtd ? The answer is 
through the ajii-iK j of the Hone.v-Bc'c. 

III.— lloM.v -K kks — T in Piami.k's Fkilm). 

It Viouhl 1( interesting at this stage to briefly •-ur- 
ve.v the thiic-lold sdviee, Mich as the ii dustrious l)cos 
have hetn leiuhring to mankind from time immemorial, 

VIA ; — 

(a) Tliev facilitate the proce-.s of effect iv e jiollina- 
tion, therebj imtirovmg the <iuality and quan- 
tit> ot our fruits. 

(b) Tliev (*\tract the nectar from flowers and 
convert it into delicious lioiiej, therebj trans- 
lorming waste material into a profitable article. 

(c) They manufacture Honey ('oinb from floral 
ingredients from which Bees Wav is made, and 
which, if utilized, would convert waste material 
to advantage. 

tinder tin* circumstances, it should be readily amceed- 
ed that the sihiit hut extrenielj useful Bteileserves at our 
hands more than a passing rclVicnce, therefore a brief 
account of its Lifo-Historj’ maj now prove both interest- 
ing and helpful. 

IV. — Thk Life Hirtokv. 

1 . Th(‘ Home. The box in which Honej’ B(m?s are 
kept is called a hive. There arc two kinds of hives in 
local use, viz. : — (a) local make, and (b) imported. The 
cost of the former is low. but that of the latter although 
high, is more convenient and durable. 



2. The Colony. The inmates or colony of bees 
which dwell in a hive consist of three classes of bees 
viz : — ■ 

(a) The Queen. As her name indicates, she is the 
supreme object of veneration in the hive, both 
on account of her high rank, as also from the 
fact that she is actually the mother of her 
colony. It takes from 10 — 15 days to rear a 
queen. About a week after her birth, she em- 
Ijarks on her wedding flight meeting her 
partner in mid-air, where the union is effected. 
A few days later, she enters upon active service 
and steadily adds to the numerical strength 
and effectiveness of her colony. She has the 
capacity to lay from about 1,000 — 5,000 eggs 
daily, mating only once in her life-time. Her 
span of life is about five years. She has a 
sting but seldom has occasion to use it — her 
sphere of influence binng indoors. She is the 
largest bee in the hive. 

(h) The Drones. The drones are the male-bees 
and their sole function is of a paternal character. 
Apart from serving as a mate to the virgin 
(lueen on the occasion of her wedding flight, 
they serve no other useful puri) 08 e, and their 
iwesence in large numbers in the hive is a seri- 
ous menace to the honey -store. It takes from 
20 — 24 days to rear a drone and their span of 
life ranges from about 2 — months. They 
l)osse8s no sting and are therefore perfectly 
liarmless. The drones are somewhat smaller 
than the queen, but larger than the workers. 

(c) The Workers. As their name indicates, the 
workers go far afield so as to provide the 
necessaries of life for the entire colony, as well 
as perform the various duties within the hive. 
They require from 18 — 21 days to be reared 
and live for a period hardly exceeding Three 
Months. As thdr duties require them to ven- 
ture far and wide, they are specially anned 
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with a formidable sting, and know the art of 
manipulating it to advantage when disturbed in 
the performance of their daily vocation. The 
various services to which they are invariably 
commissioned are as follows : — 

(1) Field -Workers. These daily go out to the 
fields, in season and out of season, search- 
ing the precious elements which go to sus- 
tain life. 

(2) Sentinels. As their name indiaites, their 
sphere of labour is at the entrance of the 
hive, when they are expected to challenge 
any intruder, and if need be, to expel him 
out-right from the hive. 

(3) Attendants. These usually wait on the 
royal niother-<iueen, and thus facilitate her 
in her most important work within the 
hive. 

(ic) Nurses. These look after the care and 
kuourishment of tlie young broods. 

I’he workers are the tiniest bees in the hive but they 
play a very important part indeed. A word or tAvo will 
next follow with regard to their culture. 

— The (JuLiTBE. 

Any one desirous of embarking on the Bee- Industry 
may do so in one of tw<} ways, viz : — 

(a) The Nucleus Method. A nucleus is a baby' 
hive, possessing all the elements, that would in 
time develop into a complete hive. A nucleus 
is usually placed in a Ik)x of from 3 — frames. 
For a beginner or novice this metliod is special- 
ly recommended, because during the transition 
a decided gain in knowledge and experience 
will result therefrom. The approxiiriate cost of 
a 3 — 5 farmers’ nucleus of Italian Bees is from 
three to five dollars, which the bees can repay in a 
single season, and even leaving an appreciable 
surplus in the hands of the enterprising noAdee. 

(b) The Hive Method. A complete hive possesses 
all the elements capable of gathering honey 
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from the every start. The manipulation of a 
complete hive will require home knowledge and 
experience on the i)art of the Bee-man or 
Apiariftt. A general idea can be obtained by a 
perusal of any good bee-book, but as most Ixwiks 
were written by men uuwciuainted with Tropi- 
cid Bee-fbxlture, their recxmimendations often 
prove impracticable to us out here. Practical 
experience will lx* realised by anj’ intelligent 
Ixeginner if he has patienct* and an observant 
eye. Tlu* cost of a complete hive* will vary 
from $5 — $2jr). 'I'lie price is usually deter 
mined by the strain of the Ix'es sold, the strength 
of the hivt‘, and its honey-producing capacity. 

Whatever the initial outlay, the proceeds ()f the very 
first crop will more than rx'pay it in full, and at th<* same 
time letuc a fair margin on the right side. In view of 
these interesting statements one would naturally bi* curi- 
ous to know something alanit B(>e-Productions. 

\1. — Tiik PiionccTioNS. 

An excejrtionally sti’ong hee-bi\(' should produce, all 
things l)eing expial, t\\ o gallons of extracted tione> and lb. 
of bees-wax every third week during crop time. There 
are about ten extimdions for each sc'ason, and that an 
“ A-1 ” hive should becapabh'of yielding about iJO gallons 
or 300 lbs. of honey and .5 lbs. of bees-wax jxer season. 
Under ordinary circumstanees, however, an average hive 
would hardly x*xceed half the alxove yield. The honey 
season begins from the month of October and ends in June, 
so that the crop lasts for about nine months. In some 
localities the honey flow is greater than in others, and conse- 
(piently the yield varies according to thenuture of the honey- 
flow and the extent of bee-plants in existence. A bad honey 
crop results from a severe drought as well as from excessive 
rain, as has Ixeen the case this very year. The best crop 
is reaped when the season is normal. As it obtains with 
cocoa and sugar, so there is with honey also “ a good and 
a liad crop,” but unlike the former an adverse crop in Bee- 
culture is hardly attendant with any pecuniary lo&s. After 
the initial expenses have been met, a skilful and enterpris- 
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iiig Apiarist usually reckons by the profit column of his 
ledger. All he has to do is to occa8U)nal].v but systemati- 
(iilly supervise the hive, and the industrious l)ee (l(X‘s the 
rest. A honev-producing tree or bee-plant contains in its 
blossoms a sweet li()uid, which is called nectiir, from wdiich 
alone the bees make honey. Honex produced l)y any other 
process is impure (X’ adulterated hoiK'y, and the person 
committing such an offence is liable tf) incur a heavy pen- 
alty in Europe and Anh*rica. Let us hope that our own 
governmeuL w ill also give us some day a like protection. 
The estates and forests of Trinidad and Tobago abound 
with bee-plants, and from a casual observation, it w’ould 
appear as though fully 99" of our tn'cs — cultivated or 
otherwise conic within that categoi-j,. The colour of 
honey is determined by the colour of the blossoms from 
which it was obtained b\ the bees. The light and medium 
colour honey letch a higher price in the mark(>t than the 
dark (‘olour lupiid. Our honc> must be graded, as is done 
w'ith c<K"oa, in order to <'llVcti\<‘l\ comiicte with the aritic- 
le of advanced bcc-bcej)crs, who at present monoivolise the 
wwld’s market. 'I'he logwood tree, which is the best of 
all bee-plants, is well adajited to our soil and climate. 
As is well known, the stems ol the logwood trees produce 
materials for making d.ve, and the blossoms give* the best 
honey in the world. In this connection it would be ex- 
tremelj interesting to hear what one of the most distin- 
guished bee authorities of the l .b.A. has to say. Messrs. 
Hooper Brothers of Kingston. Jamaica, on submitting some 
years ago samples of logwvxxl honev' to Mr. A. 1. Boot of 
Medina, Ohio, U.S.A., received the following opinion with 
respect to same : — “ In looks it certainly compares favoui-- 
ably with anything we can produce here iii America. On 
breaking the comb we find the honey very thick, of a 
beautiful crystalline amber ; and when one tastes it, he 
utters an exclamation of surpnse and jileasure — at letist 1 
did. LogwcKxl honey is unlike anything else. The fla- 
vour is peculiar, suggesting something lK“tween violets and 
geraniums, — at least the honey seems to taste somewdiat as 
violets and geraniums smell ; and yet the distinctive flavour 
is not strong enough to cause one to tire of it. My im- 
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pressioD is, that if this honey were on sale in some of the 
cities in the U.S.A., and if customers were allowed a taste 
of it, it would all go off at fancy prices. Not everybody 
may think as much of it as I do ; but if all logwood honey 
is like the sample sent us, J predict it will rank side bs*^ side 
with the choicest products of the mountain sage or of the 
clovers.” West Indian honey, therefore, if produced from 
logwood blossoms, will assuredly take the premier place 
in the world’s markets. The logwood trees can also serve 
other useful purposes, such as the formation of an excellent 
hedge, which can l)e planted in the same way as is the case 
with hibis(!U8 and cactus hedges. They can also be used to 
even greater advantage in replacing decayed savannah posts', 
and being a live post their four-fold value can better be 
imagined than expressed. The next (juestion arises — what 
are the various uses to which honey and its bye-pro<luct8 
can be put ? An explanation of their possibilities will go 
a long way in enabling an aspirant to (letermine its poten- 
tial value, and if attractive, to launch out on this latest 
industrial expedition. 

vn. — ThK PoHHIBlJ.lTIKS. 

The outstanding possibilities of honey and bccs-wax 
are as follows : — 

(a) Financially. As has already been stated, the 
proceeds of an exceptionally strong hive per 
sejiHon is approximately 20 gallons or 300 lbs., 
which, if sold at the wholesale price of $1.00 
per gallon or 15 lbs. would fetch the sum of 
$20.00. Now add to that 5 lbs. of bees-wax 
at $1.00 per lb. would yield the sum of $5.00, 
thereby making a total of $25.00 per hive. 
This calculation is based on the yield of an ex- 
cellent crop, and in a locality, where bee*plants 
simply alwund. An average hive, however, 
would hardly be capable of producing beyond 
half that amount. If this is the capacity of a 
single hive, then that of a thousand hives 
would be a thousand-fold. Therefore it goes 
without saying, that if the neccesary market is 
available, the bee-industry is fully capable of 
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augmenting the planters’ exch«iuer by thou- 
hands of dollars. 

(b) Domestically. Honey the common article 
of diet among ancient people, to^hoin it served 
as their princi])al sweet. It was a table-delica- 
cy of such a high order, t bat it also formed 
one of tlie items sent as a j)ropitiatory gift by 
.bicob to his unrecognised son Joseph, the chief 
ruler of Egypt. This, we arc infornad took 
plfice 8,000 years before the first sugar-refinery 
was built. Honey — unlike sugar, c*an be stored 
away for 100 j’cars, and w'ill not suffer the 
slightest deterioration, but will on the contrary 
improve w'ith age. Hoiu'y is a nutritious food 
and can be safelj’ taken by l)oth children and 
adults. It is pre-digested sugar, so that per- 
sons with weak stomachs and especially those 
suffering from diseases in which sugsu* is for- 
bidden, can take it fearlessly. Milk and Honey 
are tis good a food combination to-day as they 
were in the days of Camian. Honey can In* 
used to greater advantage than sugar, especial- 
ly in milking cakes, I'oiifectioneries and other 
tiible-delicacies. Hone.\ -tea, which is a regu- 
lar meal in (fennany, is i»repared from a cup of 
hot water in which one or tw o tiiblesix)onsful of 
honey are diluted. In the opinion of scientists, 
the attainment of long life lias been attributeil 
in certain cases to the life-long use of Honey- 
tea. Vinegar made from honey is considered 
to be the best in the world. The high standard 
of honey-beer and honey-swizzles are well 
known to people addicted to the drink habit, 
but healthy folks do not need them and shouhl 
give them a wide berth. 

(c) Medicinally. Bee-sting, wdiich is so much 
dreaded by beginners is regarded as a sure cure 
for muscular rheumatism. It is said that 
French doctors prescribe a mixture of honey 
and butter for invalids in preference to cod liver 
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oil. Honey is helpful to those suffering from 
pulmonary diseases, and anyone feeling dis- 
tressed from a husky throat, will find a mixture 
of honey, lijne juice, and powdered black-pepper 
most effective. Even bees-wax is always in 
demand in the drug stores, where it is utilised 
in \arious ways for medicinal purposes. Honey 
when hiken in certiiin (juantities acts as a mild 
and pleasant ajwrient. 

(d) Educationally. Bee-culture provides the most 
interesting and in8tructi\'e nature study in the 
world, as it hel])s to instil into youtliful minds 
lessons of indinstry, fi'ugality, loyaltj', co-op(‘ra- 
tion and cleiinlincss. Modern countries, 
recognising this greal fact, do not only insist 
ujK)n its inclusion in the scdiools’ curriculum, 
hut also give the industry their whole-hearted 
support by legislation, subsidy, supervision, 
and otherwise. AVe eamestl.N ho])e that the 
day is n<it far distant, when our local govern- 
ment will also join the radiant cin’le. and thus 
identify itself in this, as in other kindred 
industries, which are destined to jmmiob" the 
progress of tin-, our island -home, as also to 
add to the (H’onomic stability of tiu' laipulation 
at large. 

(icntlemen, this brings the academii- part of our 
reception to a ('lose. 1 ha\ e already (Krupied your time 
and attention to a ('onsidenilde length, and should there- 
fore finally thank you for having given us a fair hearing. 
If we have even in a small degree impressed you with the 
poentialities of the Bee-industry, and the advantages 
dervable to the planting community therefrom, we shall 
feel amply repaid for the time and lalxjur expended in the 
preparation of this address in .vour interest this afternoon. 
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DEPARTMENTAL NOTES. 


niRKrTORS xcriviTiKS. 

From <Sth to lOth Aiiyiist, ProfesKor Dash was in Ber- 
bicp. He oi«;ne(l the* Srs'.ion of the P>.(L Farmers’ 
( 'oiif(‘rem*(', wave an achin'ss at tlu'ir eveninw Session, 
visited certiiin eaeao an<l hanaiia cultivations, and obtained 
some suclicrs of what lie considered to be the true Gros 
Michel. He also inspected the wai’dens at Colony House 
and the locaj market in Ncav Amsterdam, endinw up with 
a short \isit to the (W'lityne coast. 

He jiaid two visits to Essefpnbo durinw August and 
October, in connection aa it h the selection of seed jiadi, Aisit- 
ing most of the larger rice «.stat<‘s on the Coast, and 
conferring: Avith millers and grmvers. 

The o])])ortunity wasaDo takiaito visit Pins. Hamjiton 
Court and Anna Ih'gina. as well as the GoAcrmnent 
Industrial School at Ondcrnceming. A da> was spent in 
the PoiiK'roon River visiiing coH\‘c and other cultivations 
and inspcctiiu* the agricultural station at MarllKirough. 

In Scptcmiicr he \isited the Canals I'oldcr District 
'the upper East Coast, Deim'rara, and also tlu* small cultiA’a- 
tionsand lioldimis at Bctcr\cr\vawtin>!;. A day was <H'Cupied 
up the Mahaicoio creek, where he iiispecti'd some of the 
larger rice farms, in the <*ompany of Mr. Sampson from 
lu'AV. He visited Pins. Diamond, I’roviilcnce, Citvlugt, 
Ogle and Hope, in connexion with cane, c(K*onut, rice, ami 
peanut cultivations, and also rice areas on the West Coa,st 
of Demerara. 

Several visits have been iiaid to Pin. Cecilia, to inspect 
and study the ground-nuts and the work in progress tbc're, 
in Anew of its further use hy the Department. 

In October he also visited Pin. Lusignan in connexion 
with an outbreak of Sugar-cane Aphids. 
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Mr. L. D. Clesiro, tlie Government Economic Biologist, 
visited the county of Berbice l)etween August the 3rd 
and 8th, accomininying Mr. H. C. Sampson of Kew. Bice 
cultivations and nulls were inspected in the tapper 
C’orent.vne District as well as on the West Cosistof Berbice 
in the Fort Wellington — Bush Lot area. The lime cul- 
tiv'ation at Fin. Providence w'as seen while Pins. Blairmont 
and Bath were also visited. 

In August also a visit was made at Pin. Providence, 
East Bank Demerara, in connexion with Ground Nut 
Cultivation on that estate. 

Tu S(‘pteml>er the Mahaica — Maliai(,*ony and the 
Bartica District, were visited in company witli Mr. H. C. 
Sampson. Three days (bth to Oth) were spent in the 
Bartica District and the areas inspected included the farms 
at His Majesty’s Penal Settlement, the Agatash Estate 
grants on the EssccjuelK) River between Macowan Creek 
and Agatash, the Hills Instate and Kilacoon and a few' 
farms on the lower Mazanini River. 

Pin. Lusignan, East Coast, Demerara, was visited also 
in Septenil)er in c'onnexion with an outbresik of Sugar- 
Cane Aphids. 

In October visits were made to Pins. Sch<x)nord, 
Citvlugt and Leonora on the West Coast Demei*ara, and 
to Pin. Cecilia on the East Coast. 

In Septenibcr, Mr. E. M. Petc*rkin visited the Pom- 
eroon River and the County of Berbice in company with 
the Directevr of Science and Agriculture, 

Three visits were made <luring August, September 
and October to E88e(iuil)o in connection with the selection 
and purchase of seed padi for distribution ( sale ) to farmers 
in other parts of tlie Colony. 

He visited with Mr, Sampson, l^lns. Providence and 
Diamond, E. B. Demerani ; Canal No, 1, W. B. Demerara, 
and Pin. Citvlugt, W.C. Denienu-a ; and Pins. Ogle and 
Hope, E. C. Demerata. He also visited rice cultivations 
in the Mahaica- Mahsucony Districts, Mahajoony Creek and 
Hta upper E. C. Demerara, 



Hr pitid fmiucnt \ to Pin. Ccoilia, E. C,, in a)u- 
nection w it h thr reaping of gronnil-nuts and preparation 
of land and organisation for the planting of same as a 
station of the Department. 

He supendsed Sophia Sugar Experiment Station in 
the absence of Dr. Whittles from dune 1, to November 
15, 1927. 

Arrangements for judging, in connexion \^ith the 
West Bank Farmers’ Prize Competitions, are in the hands 
of the Travelling Inspector. It is hope<l to have the final 
ndging during tlie latter end of November. 


OBITUARY. 


SiB Abtuur Shm’i.ry, o.b.k., k.h.s., m.a., sr.n., 

Born 1H()() — Diki) 1927. 

The death of Sir Artimr Sbiidey on September 22nd 
at Cambridge, ajiirt altogether from the loss of so brilliant 
a scientist to the n )rld in general, must 1)P severely felt in 
the West Indie-, ft was la*, assoeiated with Loril Milner, 
and Sir Francis Watts, who wa- lai-gely resp msibb' for 
the establi diment of tht- Imperial Colh'ge of Tropical Agri- 
culture in Trinidad, which Institution is non the |)oorer 
by having lost one of its most devoted sn])porters. The 
Master of Christ's was a well known tigure in tlu* scientific 
world, and he w'as not altogether unknown evtai in British 
Cuiana, wdiicb Colony be \ isiteil in 192,'). fde endeared 
himself to all who were prhileged to meet him — his charm- 
ing personalitv and l)rilliant w it were only ovcrshadow'cd by 
his wide scientific knowledge. 
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OBITUARY. 


Henky Lkathem Huaiphrys. 

r„KN 1857— Dn-1) 1927. 

It is with v('ry (Ict'p rcftw*! we have to record the 
death on Friday, 2ii'l l)t‘f(*mlH«r 1927, at GcorffetoAvn, of 
My. H. L. Humi)hi 

Mr. Hl^llphr^« who the oldoot iiieinbor of The Board 
of Aftrieulture. At the laM Me<‘ttiif> of tin* Board held on 
1th Oetokn', as nenKtr uiiollieial ineniher, it was he, who, 
in well-elio,sen words, weleome<l <])e new Idiainnan, 
Professor Bash. 

Mr. Hma|)hr>s amis a n.tti\ e ot ilio ( olonj Altca- 
ji'avliiij the Dollai AcadeniA in N(«tl.md. where Ik was 
educated, he returned to the laial ot his larth in and 

joined the profession ol ])!,intiny. si.n-lina as an oAerseei 
at Pin ‘‘Anna Uef-inii.” Ksse<juil>o. Within li\e \ears he 
WUH D«‘puty Manager, and when on]\ foiir-and-twenlv, Ik 
was Acting Manager. Hisahility o i ot)tained Iiiin irom<i- 
tion. In 1888, he was nianau<‘r ol Phi tlreetifield," K.t'. 
Demerara, in lie w'as apiiointi'd nnnaaer ot Pin. 

‘‘ (diataiu Martjot.'’ he nest assumed the inanii;>:eiuent oi 
Pin “Ojile,” eventuaih in I'.MIl, i)eeoniins> manager ol 
Pin. “ Noniiareil, ” F.( . Demerara, when' he is niained in 
harness until he retiri'd m l!>17 

Though he had letired irom the aitnal aelnitii's ol a 
planter, nevertheless Mr llumphr.\s still took a \er.\ keen 
iiiU'rest in Su;i;ar and its main iirolihius. as well .n in 
minor economic crops and aMricnlture in a<'ner,il. 

He atill retained an acti\’e part in the ailairs oi the 
Colon.N lieiua the oldest iiK'iiilier of The Local (lo\ em- 
inent Board and a Diiei-torof Messers, S. Sprostons. Ltd. 



He Wii^ iiKo ii DiiTctor of till* ( ieorifetoAvn (’liib, Tli6 
Ron ill Viirifiiltiifiil iind ( Society htt.s also lost 
one ol Its koeiicst inciubcis. 

Mr. fliniiplir^ «. anu' u sport m nan in the truest sense 
ol tlu wokI, iiiid at oiii' tiint he was ii brilliant cricketer, 
represe ntini> the Colon.N in Intcnoloiiial matches in the old 
days, llis hoises wcic well-knonn on the old D’Urban 
Race ('oursc well as on the (’oiir^e at llcl Air. He was 
als') an c\''cllcnt shot. 

\s plantir, ^poi i -iikhi and cliri^tian i>entlemHn, he 
u,i> an cMiinpIc to all. Mis larucK attended funeral was 
.III ind<'\ <»l (lie rcspcci tli.il mk. hit for one N\ho will be 
in!s..ul h,\ all (lasses of (be community. To his widow 
iind diiiiabtcr (Mrs. ('. H. R. laayc), his three sons (the 
Hon. H. R. ilinnphr.N •), Mr. 11. W. Hnmphrjs {('anada) 
iind ('. W. Hinnplir,\ s (Mala> States), we tender our 
deepest sMiijiallix in tlieir herein einent. 


Alete<>rol0g^cal Data — July — September 1927. 


KocordiuK 
Station*) & 
Months. 


Botanic 

Gardens. 

July 

Sept. 

Totals 

Means. 

Berbice 

Gardens. 

July .. 

•Augui^l 

Sept. 

Totals 

Means 

Onder- 

neeminj^. 

July 

Auguat ... 
Sept. 

Totals 

Means. 

Mora. 

% haaaa. 
N.W.lJ 
July .. 
August ... 
Sept. 

Totals ... 


K<iin- 




— 

— 

] 

1 tall 

NUMBEB OV DAYS OF KAl^ 


c 


ja 

L « 

1 » 


Total 

Inoke 

Under ‘ 
Inch 

5-S 

d 

Cm 

• ? 

o 
o d 

^ o 

* . 

1.00 Inc 
to 

2.00 Incb 

Abore 
2.00 Inch 

Total day 

15*21 

5 

! 


9 


2H 

9*80 

4 

1 10 


2 

i 

17 

3-87 

5 



2 


10 

28 4+ 

14 

1 

... 

... 

18 

1 

" 

16-70 

2 


1 

2 

.•» 

f> 

21 

6;i9 

8 


1 

3 


13 

4 87 

... 

4 

1 


1 

i 

6 ' 


- 


_ _ 

- 

. 


27 46 

5 

20 

j 

o 

(> 

4 

... 

40 

t 

4-66 

1 

8 

2 


1 

7 

12.70 

• t . 

5 

2 

4 

2 

18 

2-26 


1 

1 

1 

... 

3 




.1 











19 61 

1 

9 

5 

r 

»/ 

3 

23 

- - « 
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- — 

1 

1 

-- 

J 

1 


13-46 

2 

15 

0 

.) 

1 

26 

1M3 

,, 

10 

9 

2 

... 

21 

6-32 

1 

7 

2 1 

1 

2 

... 

12 

29-90 

8 

32 

17 

“I 

1 

59 


Kvapo- I Air Temperature and 
latieu. Humidity. 


IncUea 


404 

475 

589 


14181 


Air Temp. 


i ' s 
6 

S 

a 


W ’2 

86- 4 

87- 8 


761 

76-2 

75'8 l 


l8<>-5|757 


801 


81-8 80-0 


81-8 


811 


88-4| 

'89-3 

|90-6]7, 


!8.)-4 


73- 9 8 M 

74- r '82-0 
5'482-9 


74-7 82-0 


I 


89-0|73-0 
89 0,73 0 
89'073'0 


89'0! 


81-0 

810 

810 


•9 5 

d ^ 

is 


81 8 


79-6 


SO..'', 


/8'4 

74.2 

760 


76 -:' 


73 - 0181 -0 


9 « •«# 
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ATTENDANCES AT THE DISTRICT GARDENS 



1 

1 

1 ' 

i'! 

i 

*5 



0 j 

al 

O' 

ij 

Year. 


tu 

ns 

% S 

S 

UJ 

1 

s 

*13 1 

us 1 

CQ 

-IJ 

SZ 

c/) 

ns ' 
n3 
s 
in 

1912 

5,514 

4,395 

3,302 

2.100 

1913 

5,156 

4,535 

2,519 

3,j99 

1914 

4,243 

3,869 

2,443 

3,025 

1915 

1,123 

1,006 

769 

59 

1916 

4,705 

1,161 

1,510 

225 

1917 

4,991 

i 2,820 

1,366 

3,297 

1 

1918 

4,834 

' 3,081 

1.653 

2,671 ' 

1919 

4,769 

' 2,425 

1,582 

2,798 

1920 ... 

6,285 

2,312 

1,665 

2,525 

1921 

1 5,671 

' l.%8 

1,642 

2,629 

1922 

' 3,557 

1,841 

j 1.105! 

1,593 

1923 

1 4.038 

2,780 

1.595 

1 1.934 

1924 

1 4.123 

2,827 

1 

' 1,789 

1 1 

1925 

, 3,317 

2,755 

1,580 

l,819l 

1926* ••• 

1,732 

2,627 

1,219 

2,172' 


2,544 2,156 
2,568 < 1.836 


1,718 21,726 
1,319 21,332 


1,791 1,653 1 1,533 18,577 

503' 339 1 401 4,209 

623 2,251 1,297,12,026 


1927 UtQr. 
2ndQr. 
3rd Qr. 


414 1 768 
245 174 
180 420 ' 


l,186i 2,564 
2,162',' 2,790 
1,851 2,480 
2,532 ' 3,228 
1,949 2,539 
1,525 1,522 

I 

1,953 I 2,137 
1,678 ' 2,146 
470 1,663 
364 1,268 
266 598 

249 327 

150 235 


1.663 17,086 
2,067 19,258 
1.556 I ,4617 
2,148 20,695 
1.610 18,008 
1.397 12.950 
1.951 16.388 

1.664 15,330 
1.597 13,201 
1,600 10.982 

598 3.673 
527 2.183 
391 2,014 


* Tecrease in attt>ndaiicet> cau»id by very unfavourable weather conditions. 



HXV(»K1S03? AGKICULTUBAL AND lOKEST 
FKODUCTS. 


Below will 1)(' Ifiund a list oi lie Agricultural and 
Forest I’loducts of the Cohiiy eiportcd during the tir.^t 
nine months of ]!)27. 

'J'he corresjionding figures for the sairie period dur- 
ing previous vcirs and thn areiagi' for the same pei’icd lor 
nine > ears previous to that are added for conv eiiienee of 
comparison 


ruidud AiLiaji nno 

ntjfi 



lialatii, c'vvtb 

1,515 

1,872 

i,791 

5,216 

Oafctle food iMolasciui) ] 

1 




tons J 

i \H){> 

"^61 

510 

375 

CttCttO, CWtB. 

V5 

None 

None 

None 

Cattle, head 

331 

129 

J1 

1 

Charcoal, bags 

■ 35 , 158 

22, (>53 

21,915 

2S,91i: 

Citrate oi Lime, cwLh 

lliO 

None 

None 

None 

Coconuts, thousands. . 

1,735 

963 

562 

187 

Coconut Oil, gals. ... 

15, Hh) 

20,815 

15,131 

17,268 

Copra, cwts. 

2,901 

10,552 

32,627 

J 2,633 

Coffee, cwts. 

4,136 

5,231 

6,700 

2,555 

Essential Oil ot 

Limec, gals. .. 

237 

90 

22B 

23 i 

Firewtood, Wallaba, i 





etc., tons 

1 5,722 

4,607 

6,760 

7,157 

Gums, lbs. 

2,056 

177 

1,232 

282 

Hides, No. 

5,016 

7,620 

7,031) 

1,781 

Kola-nuts, cwts. 

6 

None 

blone 

None 

Lime Juice, (cone.) 

gals. 

r>,4t>H 

5,474 

2,611 

1,376 

Lumber, ft. 

l-l(i,409 

111,256 

130,827 

170,346 

Molasses, gallons 

73,635 

527,272 

964,851 1,639,128 

ricB, No. 

2K! 

688 

Hi 

341 

Railway sleepers, No 10,237 

30,591 

10,743 

17,059 

Bice, tons 

6,266 

4,880 

1,770 

7,287 

Bicemeal, tons 

51 

None 

None 

None 

Bobber, cwts. 

65 

24 

218 

278 

Bum, gallons 

1,733,535 

1)00, ()93 

603,729 

848,165 

Sheep, head 

32 

JO 

None 

1 

Shingles, thousands 

1,572 

1,202 

1,049 

1,291 

Sugar, tons 

.. 56,456 

59,500 

57,195 

59,398 

Timberi cub. ft. 

84,330 

146,976 

226.781 

141.710 






